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967. ‘Photographic Chronograph for Small Time seri A. Guillet. 
(Comptes Rendus, 172. pp. 314-317, Feb. 7, 1921.)—The essential parts 
of the apparatus described are a tuning-fork carrying a spherical mirror, 
which giyes an image of a luminous point source on & m driven t 
clockwork. _ When the fork is maintained in vibratidi’a' luminéus 
is given on the drum if the latter is at rest, 
drum rotates, To register time intervals a sudden sideways ‘nidtion is 
given, to the mirror, resulting in a displacement ‘of the ‘Wavy ctrve, ‘at 
the beginning of the interval, and the original position is restored at ‘the 
end of the interval; or the point source may be moved to obtain’ the 
same result. The cylinder carries photographic ‘paper, atid on developing, 
the time interval is at once obtained from the number of vibrations ‘of 
the fork (whose period is accurately known) between the two ‘displace- 
270 
‘968. Some Slide-Rule Improvements. J. S. V. Pletts. 
Proc. 33. 57-61; Disc., 61, Feb., 1921.) —The relation existing between 
‘the log og. Scale and the 'log. scale in slide-rules at present om thesnarket 
‘ts dealt and it if shown’ that if ‘this relation is' made ‘that. of the 
common logarithm the properties of characteristics and mantisse enable 
the range of the non-recurring log.-log. scale to be indefinitely extended. 
In addition an equally divided scale is arranged to give ae* and, loge az, 
where a is a number on the log. scale, and scales for ‘all the circular and 
. hyperbolic functions are arranged on the back of the slide s0: as,to, read 
on the log. scale, All such functions as e* sin * and log » cosh » are, there- 
fore, obtained with a single setting of the slide and cursors:,\Other yninor 
‘modifications are made, 
divisions is described. 


“9969 Clock“ Escapement on Free Escapement..Principle. @. ery. 
(Comptes Rendus, 172. pp. 205-208, Jan. 24, 1921,)—-A description is 
given of a simple method of applying the free escapement principle to 
clock pendulums. The pivoted escapement “anchor” carries a hori- 
‘zontal lever, provided on one side with\a small balance weight, which 
brings the end of the lever up against an adjustable stop, when the 9 
end of the lever is not acted on by the pendulum.. The pendylym | 
furnished with a stone or crystal, whose section {in @ plane 

the plane of oscillation of the pendulum) isa segment of a circle w the 
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970. The Directional Hot-wire Anemometer ; Sensitivity and Range 

Application. J.8.G. 40. pp. 640-665, Nov., 
)—-Gives a quantity results showing the 


i 


The, Hot-wire Inclinometer ; Influence of Gas the 
Wires. R.H. Humphry. (Phys. Soc., Proc. 33. pp. 190-193; ‘Disc., 
193-195, April, 1921,.)—T'wo fine Pt wires were stretched parallel to each 
otherin.a hole ina copper block, and were heated electrically in a Wheat- 
‘stone bridge arrangement. The changes caused by rotation were investi- 
gated with hydrogen, air, and carbon dioxide surrounding the wires. ‘Tt 
was-found that both for the same current, and for the same temperature 
of ‘the wires, the inclinometer filled with ‘CO. was much more sensitive 
‘than one filled with air. The shape of the curves obtained suggests that 
the’ temperature, gradient, in the region traversed by the wires is n 
uniform, the difference of temperature of the layers of gas in w 
the wires a. to the vertical 
distance ‘between: them. AUTHOR. 


972; Graphical Method for ‘of, Lateral Vibrations and 
Whirling Speeds for Non-uniform Rod. R. V.. Southwell. (Phil, Mag. 
“41¢ pp. 419-431, March, 1921.)—-A mathematical solution is here developed 
which gives a close approximation for certain important cases, and Jends 
‘itself to graphicali exhibition,,. The paper, is, illustrated, by a number of 
‘figures; and includes a valuable within one 
Mason... (Phys. Rey. 17. pp., 315-321, 
March,’ 1921.)—I. Sources of error due to measurement and due to 


evolved’ for ‘probable “ertor! 

"MI EIS 

‘Formula derived for error due to'the presence of higher, harmonics. 

Determination afd’ plotting of the error ina constant-ortiinate, curve. 


thé best ‘conditions! to: analyse a wave-form.. Exror 
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‘ curved part downwards. The end of the lever carries a similar stone 
‘ with the curved part upwards, and when the pendulum oscillates, the two 
j stones engage and the end of the lever is depressed, actuating the 
. escapement. After the pendulum has passed the vertical position the 
end of ‘Tre thd tha the ure 
e afichor by, a togth. of ithe aca wheel. 
| The pendulum thus receives an impulse once in each swing, and the motion 
is maintained. The total-energy imparted to the pendulum is indepen- 
dent of the balance weight, depending only on the impulses due to the . 
» two arms of the anchor. The arrangement has been found to work very 


even bmemonicn mre valk 09 
We 
974. Theory of Irreversible Time Effects. M.D. Hersey. (Washington 
Acad. J. ppv149-155, ‘April 4, 1921.)-——-The aim of this papier is’ 
ta formulate the problem of time effects / meaning transient or recoverable 
effects as distinguished from permanent changes, and to develop methods: 
of analysis for use in: subsequent research. The general problem of irre-, 
versible time effects. is to deduce the displacement—time curve when the 
load—time: curve is. given. When the problem has been solved in. this; 
general way the solution. will ‘be found to embrace, as. particular \cases,) 
modulus; residual, displacement after load; phase difference between. 
for approaching the cyclic’ state, a state in which the hysteresis: 
or the damping of free vibrations. The. 
formulation meed not be restricted to elastic lag phenomena. It applies 
to. all irreversible effects measured by some quantity +, whose value is, 
fixed by the history of some other quantity X. | a aN 
generalised displacement and X the generalised load. sti 


Effect of the Suspension Bond Clock: Penduhune 
Le. Rolland, .(Comptes Rendus, 172. pp 664-666, 
March 14, and. pp, 800-802, March 29, 1921.)--Experimental-~-The steel 
band, by which a clock pendulum is suspended, is intended to compensate 
for the cixcular errror arising from amplitudes greater than infinitesimal. 
In these experiments such a clock pendulum is compared in action with 
a Borda pendulum on.a knife-edge, the ratio of frequencies of the two, 
pendulums. being found by Lippmann’s method {see Abs. 161 (1897)]},, 
which is considered incomparably more exact than the method of coinci-. 
dences. Itis found, for a variety of steel bands employed, ee 
tude is increased the frequency first increases, reaches a maximum for 
an amplitude of/1°, then decreases, at first rapidly and then more 
slowly. .An.expfession. is found for the relative change in frequency :. 
AT/T + AO, — B63 + C63, where 0) = amplitude, and A, B, Care positive 
constants. The second term, BOG, is the most important in compensating 
the'citcular error. A long, thin steel-band suspension is found to ptoduce 
less ‘disturbing effect on is6chronism thah a’short thick‘one; bat the 
latter is wher, ‘practice. it is desired 

Gat and it is found that this does not completely’ 
account for the action of an ordinary clock pendulum. The accordance 

NG E. S. 

Young's Modulus Poisson's, Ratio. by. Method, of Flexures. 


H, Garrington,.,.. (Phil. Mag..41. pp. 206-210, Feb,,;,1921.)— 
apparatus used for determining Young’s modulus and Poisson's. ratio 


of lateral strain in the; direction .of,.the grain, is, about..0,01, ‘Values 
obtained by this, in the case. of various metals are compared with 
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due to the higher, cosine harmonics, (¢) Formula for the error when the 
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in. wide and 0-13 in. thick the radius of curvature of flexure could 

be reduced to 40 in. without any indication of failure of the méthod. 
J. W.T. Ww. 

17. pp. 536-554, Aug: ; 584-614, Sept., and pp. 648-667, 
/ 1990. )—In constructional’ steel in the quenched and tempered 


per sec. to 60mm» per hour. A decrease in the-diameter of the ‘notch 
from 4-1+3 mm: lowers the impact ‘value by from 10 to 30%. In the 
normalised condition the slower speed of blow gives ‘rather better impact 
values. Dead-mild steels of very coarse crystallinity, on the other hand; 
are extremely sensitive to the speed of impacts, and ‘réducing this from 
8-8 to 2-70m. per sec. doubles thé value obtained, while ‘with very slow 
speeds the value may be increased to four-fold. It is thus considered 
that high velocities of impact are required to pick out brittle material 
of this type. Equally is a small notch necessary,’ as, with’a notch of 
large diameter (4mm.), coarse-grained, overheated mild steel appears 
tougher than correctly treated nickel-chrome steel. The V notch, depth 
2mm., angle 45°, and radius at root 0-25mm., picks out brittleness 
as well as or better than do notches of the Copenhagen type. The author 
considers, however, that the Charpy notthi# the “better, In normal 
material, where the influence of the Velocity of impact is ‘negligible, three 
periods are distinguished during fracture: (1) an elastic period without 
permanent deformation, (2) a plastic range of deformation ending with 
the commencement of formation of a crack at a stress which corresponds 
with the max.'stress of the material, and (3) the stage of propagation of 19: 
the crack! across the test-piece, It is im this range that information not 

given by<the tensile test is obtained: | In those cases in which the 
of impact is of importance only stagés (1) and, in ‘part, (2) are found ; 
stage (3) being very small, the fracture being probably inter-crystalline, 
- no law of similitude of test-piece is found to hold, since stage (2) is, 
in test-pieces 10mm. x more developed pieces. 


978. Repeated Impact of Speed, Depth of, Notch, 
etc. |L, Guillet. (Rev. de Mét, 18. pp. 96-100, Feb., 1921. Paper 
read before the Assoc. des Méthodes d’Essais.)}—The author draws atten- 
tion to a previous paper by Nusbaumer [Abs. 970 (1915), in ‘which it 
is stated that, other things being equal, a metal resists fracture. under | 
repeated loading tests (whether by shock, bending, or other methods) 
in. proportion as it resists. single-blow shock, tests, He emphasises the 
clause “‘ other things being equal,’’ and describes tests made on various 
materials to study the influence of other factors, such as speed and 
strength of blows, depth of notch, etc. Effect of Quenching.—Tests 
carried out’ on a low and a medium carbon steel, both annealet ‘and 
quenched, show raises' the’ tensile strength, ‘shock 
arid the'riumnber of blows required for fracture. 
Experiments on a steel containing 0-25'% ‘carbon, 4:4 Ni, and 
Cr, and on ‘one containing 0-1 % of carbon; '6+5°% Ni, and’ 0-15°% 
mach more on the tensile strength than on the shock strength. ‘It would 


value being lowered by from 5 to’ 20°% when this is décreased from 9 m. 
] 
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appear, also, that thedepth of the notch in the repeated impact test-piece 
has a much greater influence on quenched than on annealed metal (mild 
steel).. The author concludes by stating that most fractures are due to 
repeated stress, and that it is often more advantageous to use a’ steel 
979, Study of the Brinall. Lest: Machine with 
Automatic Compensation. R. Guillery. (Rev. de Mét. 18. pp. 101-110, 
Feb.; out a rapid Brinell test two sources of: error 
are present. The first is: that it, ie very: difficult not to overshoot) the 
max. load, while the second is due to the fact that under a constant load 
the ball continues to sink into. the specimen for a period which may be 
as long as 5 minutes. These two errors oppose one another, and it is 
possible, by choosing. suitable conditions, to carry out a rapid test in 
which they cancel each other. The apthor describes,a machine in which 
this compensation is automatically obtained. 

. Two other pieces of apparatys for carrying out Brinell tests are 
described. In the first the compressiqn,of aispring under the blow from 
a hammer is used to, load the ball, while in the second the energy from 


980. Aeroplane Photo ‘Surveying. G. G. Lewis and H. G.,Saimond. 
(Sutvey of India, Professional Paper No. 19 [53 pp.], Dehra Dun, 1920.) 
—Describes experiments carried out in the Agra district with the objec 

of determining the relative advan of the aeroplane photo metho 

and the ordinary trigonometrical me od of surveying for maps of various 
scales. It is concluded thatthe air method is much more costly than 
ordinary methods, and that nothing is to be gained by adopting it for 
normal 1-in. surveys in India. For the larger scales it might prove more 
adyantageous. One of the principal difficulties is the fhability of the 
pilot to follow accurately a predetermined course. A diagram is given 
at the end of the paper, 


pilot during the trials. 


981. Rolling Friction. ‘J. Andrade. (Comptes Rendus,. 172. 
pp. 798-799, March 29, 1921. }—Describes apparatus for the photographic 
of the swing decrements of a cylinder used for the determination 

éf friction of a cylindrical roller. The method depends on the production 
@ narrow pencil of light by means of ee optical apparatus 
xed to the moving J. W. T. W, 


982. Flow of Li H. V t. 
(Comptes pp. 148-150, Jan. 17, 1921 )—A matheniatical 


963. Wind-Teiwnel Experiments in Compressed Gases: 3. Villey. 
(Comptes Rendus,|172:pp. 270-272, Jan: 31, 1921.)—Referring to Mar- 
goulis’ suggestion ‘to carry out wind-tunnel experiments in OOg under 
pressure [see Abs. 360 (192))], the author points out that in such experi+ 


ments the introduction of render ‘it 
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to ‘extrapdlate from ‘results obtaitied) in orie gas’ td: predict ‘those 
‘he ‘expected ‘another, He ‘considers that such experiments would 
serve more ‘usefully to “the present experiments” in 


984, Wave in Media. G. (Acead. 
Lincei, Atti. 29. ii. 371-378, Dec. 19, 1920. per is mainly 


10™9BB. Hi Fowler) E. G. 
Gallop) CG: N. H. Lock, /and Hi W. Richrivorid.’ (Roy) Soc.,- Phil. Trans. 
221. pp. 2952387; Dec, 1920.) This ‘monograph should’ be ‘cotisulted 
‘by those pers ‘Would ‘be of BH. W. 
986. The of Motion.) Havelock; \(Roy: Soc., 
Proc: 98. pp. 428-437, Mareh 8): 
18 Initial: Movenient/ ofa Liquid in Contact with'an Obstacle with 
Sharp Bages|' Dy Riabouchinski, (Comptes Rendus,-172: ‘pp. 521-522, 
Feb: 28, 1921.)—The subjéect‘is'mathematically treated. A: few-of the 
numerical -values of expressions arising @re tabulated. Ay Or 


-and Lubrication. R. M, Deeley. (Engineer, 131. 
1921)—The first paper is the preliminary report 
published) communicated to the Lubricants and Lubrica- 

hn Inquiry Committee of the Department of Scientific and Industrial — 
‘Research on Déc.5, 1918. It contains an illustration of the author's 
oil-testing machine, but otherwise covers much thé same ground as a 
vious paper by. the same author [Abs, 495 (1920)]. The second paper 
oe a leading article dealing with the report. ~The opinions are expressed 
that :—(1), Tha observations at present available are still far from being 
Sufficient to permit the pronouncement of a critical judgment on the 
Of ‘the author’s theory; (2) the partially lubricated bearing is 
Wiel” Bas ence | than a dry bearing and should be avoided i 
exact laws governing partial lubrication tan, therefo. 
a direct practical application. At the same time it is 
enter in some degree into cibimlote lubrication, and that such a revolu- 
tionary belief could not be established. a 9 affecting our whole outlook 
on all the problems of lubrication. For the time being judgment must 
be suspended ; ot till a great deal of confirmatory work has been carried 
On. the Varied Motion. Fluids... (Comptes 
172..pp,,360-853, Reb.,14,.1921 Jenin the non-permayent motion 
of a fluid; three curves, converging towards.any. fixed, point may, be.con+ 
sidered.gt each instant, which are defined as follows: (1) the trajectory 
of the successive positions taken up by a molecule, which is at the fixed 
point at the instant considered); 43) the: file: wi: tholecules, -i.2:, the‘linte of 
positions otoupicd by! ail the which: have! passed» ar avill pass 
through the: fixed: point about: the given: instant; line 
through ithe These three ves closely investigated in 
the. present spaper,: whichi isi mathematical thtoughout,: Hi H. Ho: 
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990. Flow of Gas at Low Pressures: through Capillary Tubes. 
Todd. (Univ. of Durham Phil. Soc.; Prod: 1920.)}—The 
lawe'for the flow-of gus through tele ordinnty: pressures nd atien- 
tremely low :pressures, where the mean free path of the molecules 
approaches the dimensions of the measuring apparatus, are very different; 
and are inadequate to express the facts for iatermediate' pressures. 
Experitiénts are described having for their object ‘the: finding of an 

expression for the flow of a gas through a tube which\ would 
répresent the facts for all pressures. A large numberof \readitigs are 
tabulated for air and hydrogen with capillary tubes of various ascertained 
dimensions. Thése results ate plotted, and it is found that viscdsity 
of air flowing along ‘a tube of circular cross-section ‘is- a ‘function the 
product of mean pressure into the diameter. The form of the function 

The Equilibria Law of Solid Granules Subjected Curent 
Ascending Water.\R. Feret. ‘Rendas,' 172. 
pp. 576-578, March 7, 1921.)<-The procedure ‘usually adopted fot deter 
mining the granular composition of fine powders, is that of weighing the 
grains| which are not carried away by liquid or gaseous’ currents ‘rising 
vertically and of graduated velocities. The conditions obtaining’ during 
shape, if } be one of their homologous linear dimensions, d the density, 
and d’ the density and v the ‘speed of the fluid, then for ‘grains justin 
equilibrium, i.e., neither carried away nor deposited, the apparent ‘weight 
of a grain is equilibrated’ by the resistance of the fuid, 
the formula v= A — or = — a’), where A and 
@ are numerical coefficients dependent especially on the average form 
of the grains.’ Onithe other hand, Stokes has deduced, by purely théoret- 
ical considerations, an entirely different relation for a small sphere 
slowly through a viscous fluid, viz., v = B (d — d’)¥ or = — — 
where fis the diameter ; B and Pare constants which have of 
545 and 0/043 in the case of water at 20° when the dnits the 
metre and the second. Richards found that the motion followed either 
of the above laws according as the grains were greater or less than a certain 
critical size. Data are quoted by him for galena and quartz: “Experi- 
ments are described by the author for grains in equilibrium in an ascending 
current-of water flowing through vertical tubes ; coal dust, silica, quartzite, 
iron sulphide, and litharge particles were employed. When the ‘section 
of the grain is negligible in comparison with that of the tube,"Stokes’ 
law appears applicable in every case. The cdefficients for different 


equilibrium: in dn ascending ‘fluid, 


992: Métion of, & Sphere of -Oib through | COy's Determinations 
Viscosity by the Oil-dvop Method. L. J. Lasealle, (Ph 
pp. 354-366, March, 1921.)—I—Coefficient of of CC 

Oil-drop Method.—The value of ¢ being known, through work in 


an accuracy of about.0- the oil-drop method as developed by 
VOL, XXIV.—a —1921. - KX 


7 
materials present divergences entirely independent of density and 
differing from the.theoretical numbers: From these results the conclusion 
is _ are not the same when the 7 
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bas been used in COg for the determination of the.coefficient of viseosity 
of; that gasi; the result jis; at, 23° C.,.% = 1:400.x 10-*, 
oIL Coafficient of Slip between CO, and Oil.—The value of the constant 
as against Millikan’s value.in air 0-864... 
»» Kk. Variability of the Constant A for Values of ja Greater than 0-5. 
Precisely as in,Millikan’s work in air, A was found to be constant only 


993. of, Capiliary. E. W. Washburn, (Phys. Rey. 
17, pp. 273-283, March, 1921.)—Penetration of Liquids into Cylindrical 
Capillaries —The. vate of: penetration into a small capillary of radius r 
is shown to be: dijdt= P(r? +- 4er)/8m/, where P is the driving pressure, 
e the coefficient of slip, and 7 the viscosity. By integrating this expres- 
sion, the distance penetrated by a liquid flowing under capillary pressure 
alone. into a horizontal capillary or one with small internal surface is 
found to be the square root of (yrt; cos:0/2n), where + is thie surface tension, 
and.@ the angle of contact... The quantity (y cos @/2n) is called the 
coefficient of penetrance, or the penetrativity, of the liquid. . .... | 
Penetration, of Liquids into a Porous Body.—(1) 
body, behaves as an assemblage of very small cylindrical capillaries, the 
volume which penetrates in a time ¢ would be proportional to the square 
root. of, (yt/n). (2). Experiments with mercury, water, 

completely, verity the thegratical deductions. 
which posseases certain advantages on the static method of capillary rise. 


1: 994. ‘The Dynamies of Golf Balt (Nature, 107. PP. 207-810, Ape 
1921.) 
Atomic Structure and ‘Scattered Radiation. R, Glocker and 
M, Kaupp. (Ann. d. Physik, 64. 6. pp. 541-565, March 81, 1921.)— 
In,@onsequence of the regular arrangement of the electrons in) the atom 
the, atoms due, to the incidence of electromagnetic waves, interference 
effects must,occur so that the intensity of the radiation scattered by, the 
atoms exhibits maxima and minima with respect to its spacial distribution. 
A quantitative proof of the theory by means of. experimental data was 
not; possible at the time, owing to the scanty evidence with respect to 
atomicarrangement. ,. The latter has now been remedied by the phenomenal 
development of Réntgen. spectroscopy, especially for the case of the 
lighter elements at the peaks of the periodic system. The possibility 
now occurs of calculating the scattering effect by such definite atoms as 
carbon, aluminium, etc., and comparing the results with the experimental 
data.;: The execution of this intention demands an extension of, 
Debye theory to electronic systems which consist of 2 and 3 rings. A 
difficulty. now arises in that the distances.apart of the electrons <imethe 
different rings are no;longer constant, but are periodic functions of the 
time, since, the angular, velocities.of the electrons vary in the different 
Section 1 of the paper investigates the scattering effect. of an 
electronic system consisting of several 
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Section 2 deals with the carbon atom. At present the carbon atom is 
regarded as a.double-ringed electronic. system. With respect to.the 
distribution of the electrons. two cases appear equally probable, namely : 
(3) the assumption, of an inner ring (K-ring) consisting of two, electrons 
(which is supported by the periodic system), and (2) a K-ring of 3 electrons 
as required by recent exact calculation of the frequency of the K,-line. 
The, object of ‘the present paper is. to establish whether experimental 
observations of the. scattering effect permit of a decision between these 
two possible atomic,structures, It. is found.that an inner ring with 2 
and. an ‘outer ring with 4 electrons corresponds best with both theory 
and experiment. Section 3 deals with the aluminium atom, which is 
the most, favourable example of a 3-ringed electronic system for, the 
calculation of the scattering effect. Combined evidence from the periodic 
of either 2 in the inner, 8 in the middle, and 3 in the outer ring, or an 
is mathematical iw 

Non-dependence upon.the Gas Pressure... C, Ramsauer,.. (Ann. d. Physik, 
64. 6. pp. 513-540, March 31, 1921.)—A, method,is desoribed whereby the 
effective cross-section of gas molecules is determined by means of slowly- 
moving electrons having a definite single, velocity, and definite, path. 
Such electrons after passing through;the gas at known pressure are 
analysed in a magnetic field, their distribution and intensity being care- 
fully measured. This procedure is repeated for the same gas at. varying 
pressures from. ‘‘ vacuum to about.0-07 mm. of mercury., The electrons 


Wt. Velocity of | Effective Cross-| 
.. 41 to 121 » 0-86 1260 43:8 
Nitrogen be 96 to 104 0-75... 920. 31-9. 
Atgon ......... 110 bid 160 


. 

independent of the gue pressure, within the limite of pressure indicated 
Structure. of .the Molecule. and Chemical, Combination, J. 
Thomson, (Phil) Mag., 41., pp. 1921.)—-Many of the 
results in this paper were given by the author in lectures at the Royal 
Institution; between;.1914. and 1919, but pressure of other duties has 
hitherto prevented publication. “rom many pointe of view 
VOL, XXIV.—a.—1921. 
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ture ‘of the molectile is ‘even moré important than ‘the’ structure ‘of’ the 
atomt: For the stru¢turé of the ‘molecule involves the method by which 
the atoms ‘are linked together to form stable systems of different kinds, 
and is thus at the root of the etiormously intportant question of chethival 
combination: “In fact the extension of the lectrotiic theory of matter 
to chemistry ‘depends ‘on the ‘solution ‘of the problem of’ the ‘stracture 
The author ‘elaborates this point! of View in deducing 
‘of molécular' structure and chemical‘ combination “from 

recent available data regdrding electronic and atomic structure. 

‘A’ Method for’ the of the Density’ ‘of Microscopic 
ana Uliva-microscopic Particles a’ Contribution’ to the’ Problem ofthe 
Existence of Electrons: R. (Ann. @. Physik: pp. 303-408, 
Aug. 5, 1919:)—Etitenhaft ‘ahd his ‘pupils from ‘thei? observations of 
ultra-microscopit particles ‘have’ claitried to establish electric ‘charges 
smaller ‘than 3 x 10-18, es. unit, while from éxpériments 
on microscopic particles the existence of an indivisible electricity atom 
of 10-1 ‘uriit; follows:** In’ ‘order to ‘bring “these 
results into’ opihion ‘has’ been’ ‘by ‘differerit 
authorities ‘that the Ehrenhaft' experimental conclusions’ are ‘invalidated 
by’ two sburces' of error, namely: the resistance 
Taw "employed ‘by’ Ehreriatt "ts "no ‘longer’ valid “with spheres ‘of fadlitis 
(2 100) & cm.-;’ (2) the ‘observed’ particles ‘have smaller density 
than that‘bf the'compact material front which they ate derived, and their 
shape deviates considerably from the spherical. Since Targonski and Silvey 
have-recently prepared’ particles of radii (2+10)-« 10-5 cm. by methods 
different from’ that of Ehrenhaft, and’ obtained charges which’ were in 
excellent’ agreément with those of Millikan, the ‘Stokes-Cunningham 
resistance law is held to be valid, and onJy the second source of-error 
requires consideration. iIt,is mow shown that by measuring the velocity 
of fall of microscopic particles under different gas pressures, their radii 
and density can be determined on the basis of a given resistance law. 
Platinum, gold, and silver particles produced in air in direct-current 
short sparks, and Pt and Al particles-of (2-10) x 10-5cm. radius 
formed in alternating-current'sparks, either possess. a- sponge-like- struc- 
ture or show great deviations from the spherical shape. Absolute charge 
measurements ‘oft such particles are’ therefore inadmissible, futore 
paper will contain an investigation, ‘for particles of - (2-20) x ‘107%em. 
radius, of the resistance-law’ which best accords with the observed connec- 
tod ‘Between velocity icf trop, pathy: 


999. The Spherically sneasted Grevitasional Field in a World Free 
from Electricity. E.Reichenbicher. (Ann. d. Physik, 64.7. pp. 577-608, 
‘April-29, 10921.) {See Abs, paper, which’ is’ entirely 
mathematical; deals with- the subject under the following sections :— 
(2) ‘Supplementary and modified forms of the field equations’: (2) 
Determination of the fundamental component g,;; (3) Field equations ; 
(4) The equations ‘ef the electrically free gravitational field Infitience 
of the resisting medium: change in the conditions of variation! in 
the ‘world-fanvtion; ‘a wider coordinate invariant equation fas been 


obtained between the magnitudes of thé ‘gravitational‘and electromagnetic =<" J 


conditions “were then tivestigated “wider Which the assump- 
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to close approximation, for planetary motion—the problem becomes greatly 
simplified‘ and leads to the conclusion that the .mass densities: agree with 
those of ‘the gravitational energies; The hypothesis for the coordinate 
system in ‘the spherically symmetrical gravitational ‘field. are then 


the influence of this‘ energy ‘matter pon the bending of light could not 
be found since this involves electromagnetic ne .the 

1000, “The Bid of @ Particle on Einstein's Theory.. 
Hill ‘and B.-Jeffery: (Phil:’ Mag.’ 41. pp. (823-826; ‘May, 1921.) 
—The solution ‘of Einstein's contracted tensor equation G,, 0-for-a 
point mass may be expressed by means of thelineelement, 


solution ‘is’ that for which ='@, in ‘which case ds® = — — 
— sin? 4 yd®, where y = and is the mass of the 
eae De Sitter gives approximate solutions for which'A = yw and 
+ 24 + v= 0. Difficulty is sometimes felt in applications of. the 
solutions for which A and p are different, and this is often met by writing 
r + m for, by which, neglecting squares of mfr, ds? = + 
+ sin? + yad®, y having the same meaning as ‘before: The 
1001. A. Generaliaton of WeytsThory of the and 
A. 8. Eddington. (Roy. So¢.; Proc. ‘99. pp. 
May 2, 1921.)}—In‘the non-Puclidean: geometry of ‘Riemann, the 
metric:is‘defined by certain quantities; g,,, which are identified by Einstein 
with the potentials of the gravitational field. H. Weyl has shown that, 
on ‘removing a rather artificial restriction in Riemann's geometry, the 
expression’ for ‘the metrié’includes also ‘terms ‘which’ ate identified’ with 
the four potentials of the electromagnetic’ field’ The author believes 
that Weyl’s geometry, far-reaching ‘though it is, yet suffers from an 
unnecessary and harmful restriction ; atid it is ‘the object of this paper 
to ‘develop’ stillmore generat theory." ‘In passing beyond Euclidean 


a electromagnetic foree appears ; what remains to be gained 
by further -generalisation ? Clearly, ‘the non-Maxwellian ‘binding-forces 
which hold together an electron. a 
VOL, XXIV.—a.—1921. 


this is interpreted as a light-velocity;and especially: with the. Einstein- 4 

Schwarzschild’ hypothesis for the coordinate system in the spherically E 

symmetrical gravitational field. "When the assumption is::made that 

the electromagnetic field disappears~-which; while not exact, is true, 

developed; atid’ deviate from the earlier: hypotheses of Eimstein, where 

the mass-densities in the field are considered: zero. The bending-of light 

and the perihelion movement then receive attention.; Only in the 

second case has’a deviation been established. The assumption of a world- 

space filled with material of the density of gravitational energy is:found 

ds? =x + eAdy® — + Gad*) + e%d@, where 7, 0; are polar 
ce coordinates: and -A; #, are functions of r only. One’ relation between 


be difficult, and the author is unable to say whether the present generalisa 
tion succeeds in providing the materials for its solution. The paper now 
communicated does not seek these unknown laws, but aims at consoli- 
dating the known laws, while the author hopes to show that in freeing 
Weyl’s geometry from its limitation, the whole scheme becomes simplified, 
and new light is thrown on the origin of the fundamental,laws of physics. 
The essential point of Weyl’s theory is that comparisons of length at 
different times and places may yield discordant results according to the 
route of comparison. Accordingly; a particular standard of length should 
only be used at the time and place where it is; and it is necessary to 
set up a separate unit of length (interval-length) at every point of space © 
and time. Such a system of' unit standards is called a gauge-system, and 
Weyl’s theory proceeds on the view that the gauge-system is arbitrary, 
just as the coordinate system is... Nevertheless, he recognises, that a 
certain natural gauge-system plays avery important part in) physics, 
and the theory now developed seems ta throw new light on its meaning. 
A deductive study of world-geometry and an inductive study of observa- 
tional science attack the problem of Nature from opposite ends. The 
most élementary concepts of experimental knowledge may not appear 
until a late stage in the deductive treatment. The work falls into two 
stages: first, the development of a pure geometry of a very,,general 
kind; second, a physical theory, based on the, identification of the 
geometrical functions with quantities obtained by experimental measure- 
ment, The introduction of the natural gauge-system marks the transition 
from pure geometry to physics. «It is a natural impression that in the 
light of the more. general theory Einstein’s work must be regarded as 
only a close approximation. The present paper, however, leads to the 
conclusion. that Einstein's postulates and deductions are exact. The 
natural geometry of the world.is the geometry of Riemann and Einstein, 
not Weyl’s generalised geometry, and the author has sought not the 
geometry of actual space and time, but the geometry of the world-struc- 
ture, which is the common basis of space and time and things. . This 
distinction has been emphasised by dividing the paper into geometrical 
and physical theory. The first partis the so-called geometry of a general 
kind of relation, complex, and is an essay in assigning measure to such 
a structure, The method is. based on an axiom of parallel displacement, 
i.e, comparability of proximate relations, and the author succeeds in 
arriving at a quantitative measure of this structure, namely, *G,,, which 
breaks up into symmetrical and antisymmetrical parts, g,, and B,,,; the 
latter being necessarily. the curl of.a-vector, Jt is at this bifurcation of 
theory that Einstein begins ; he has.gecognised these two tensors from 
their physical. manifestations, and he expresses no. view as, to what lies 
behind them, From gy, he builds up interval-length, and hence actual 


absolute, being the in-invariant, so that his. work stands 
unaffected. by the ambiguity; of, length-comparisons in the initial stages 
of theory. » The. material he employs is furnished by theory in exact 
_ accordance with his specification. The author also shows that there is 
a more comprehensive measure of the structure given by *Buyep, of which 
Maso is an abbreviated summary ; the star indicating quantities generalised 
from the in Riemannian 
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674-617, 1980.)——The simplest accelerated motion 
in a straight line with constant “ rést-acceleration "’ 
1723 (1909)}."' hyperbolic miotion because the 
distance-time graph, or world-line;’” has ‘that form. The next simplest 
corresponds to the parabolic path under gravity--4.c., when the particle 
has rest-acceleration constant in magnitude and direction, but possesses 
a velocity component perpendicular to this direction. Taking the origin 
at the point where the velocity, «, is perpendicular to the acceleration, the 
from a “‘ fixed” standpoint by multiplying the 
by and the normal component by 7, whens Me 
the equations of motion are . cos@ = 0 
y*v2/p = f cos | where f -is the constant resultant of y4odv/ds along the 
tangentand Jp along the normal in thedirection Oy, where axes of *andy 
are taken in the direction of the tangent and the acceleration, respectively, 
atithe origin, and @iis the inclination of the tangent at zy to the «axis. 
Putting = c sin tan 40 cos const = tan say, and is seen 
that for @ small the equation reduces to v.cos ¢) = constant, in accordance 
with elementary theory. Introducingan, angular parameter, a defined 
by the equation’ sin d= tan = {co — (c% — the relation 
between the magnitude and direction of v is obtained in a simple form, 
and the linear scale of the path is found to be expressible in terms of the 
parameter of the parabola which would be described on the old theory, 
a = u2/2f = rc* sin? aff() + sin? a)?... The radius of curvature p is then 
expressible in terms of ¢ and the constants ¢ and a, and the integral of 
this equation is the intrinsic equation of the path. Expressions are then 
obtainable for the coordinates of a point on the path, and the relation 
betweent and the time is derived, equation shows immediately 
fiat ‘as ¢ approaches the value y, and become, infinite and 
d approaches ¢. That is to say, the direction of motion, insteadiof swerving 
through a right angle and approaching coincidence with the acceleration, 
as in the parabolic case, is turned ‘through — a, andthe .particle 
approaches a steady motion at the speed of light in a direction inclined 
at an angle a to that of the constant “ rest-acceleration.”. The author 
gives graphs of the path for different values of g, for the case ufc =) 0-8, 
a = 30, the: parabols for comparison. 


1003. Einstein's for Addition ‘Velocities. W. B. Morton. 
(Phil. Mag. 40. pp. 771-774, Dec., 1920,)-—The author gives and discusses 
three ‘interesting sets of curves, which show how very simply and clearly 
the manner in which relativity theory modifies the law of combination 
of vélotities may be illustrated by an obvious graphical, method, ; The 
curves bring out some points of interest/'and give rise to an apparently 
new paradox expressing the happenings which would result from Einstein's 
speed of light. bas iG. Ww. pe T. 


4004, Mies; 14 Bloch. (Comptes 
Rendus,' 171. pp. ‘1379-1880, Dec. 27, 1920.)-The: characteristic.of the 
Mie-Hilbert theory is’that the form of 8L, the total. action. variation, 


is known explicitly, but not that of L, which appears as undetermined 
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ifthe) tensiofis Tj. The: Fokker-Lorentz-theory, on the other hand, 
is generally represented as less general, but free from this indetermination. 
The equation ofthe gravitation field\are given by Fokker [Abs. 1339 
(1917)} Ga + =~ + the. Jeft-hand. member of 
which is ‘a tensor with generalised ‘divergence ‘essentially. zero, so that 
div. (Tf + Ej) = 0. But Fokker shows, in the same paper, that from the 
general laws of’ energy conservation, the latter expression has the value 
he, Where h is'the force, a result formally incompatible with his former 
equation. The latter appears correct when Ty and Ejj have the meanings 
ascribed to them by Fokker, so that the first equation must be incorrect. 
Now these are obtained on the assumption that the electrostatic variation 
is zero, whith would therefore’ appear unjustifiable; and that a term 
arising from this intégral°should appéar in the variation with respect 
to gas Of the total action. ‘And these corrections make the Fokker-Lorentz 
theory identical ‘with ‘the 'Mie-Hilbert ‘theory. T: 


1005. Structure of the Helitm Atom, 1, Langmuir. (Phys. Rev. 17. 
pp. 330-363, March, 1021.)—Models for the Helitom Atom.—(1) Bohr's model 
is unsatisfactory because it-gives ‘too great a value for the ionising poten- 
tial and is not in accord with the optical and magnetic properties of helium. 
Now the chemital evidence suggests that each electron in an atom has 
its' own séparate orbit, and that these orbits are closely interrelated. 
Accordingly two new models are considered. (2) In the, double circle 
model the two electrons are assumed to move in two separate, parallel, 
circular Orbits. The model, however, is unstable, for the ionising poten- 
tial, comiputed by applying the quantum theory, comes out negative. 
Another objection is that the magnetic moment is not zero. (3) In the 
semicircular model each ‘electron is. assumed to oscillate back and forth 
along an approximately semicircular path in accord with classical 
mechanics, each being brought to rest at the end of its path, by the 


The total energy comes out less than for the Bohr model, and the ionising 


potential, 25-62 volts, agrees closely with the experimental value.. The 
magnetic moment is zero. — 


Application of the Quantum Theory to Coupled Electrons,—The success 


theory should be applied not to the momentum of the individual electrons 
according to thé relation’ /pdq = Af2w, but rather to the momentum 
direction ‘around ‘the’ nucleus.” (203 AUTHOR.) 
VY 

10064 Determination of the of Creat R. Ww. G.. Wyckoff. 
Inst); J: 191. pp.199+230, Feb., 1921.)- 
work X-ray ofvthe structure crystals. 
refers almdst entirely to the fundamental work of M, y.. 
and W.'L. Bragg, and Debye and Scherrer. | So & BW. 


Ls 


2007. Braine Séche.” Schereschtewaky... (Comptes Rendyg, 172. 
pp. 760-762, March 23; 1021\)++Brume -sdche: [atmospheric obscurity. due 
¢ causes other than the condenéation of water- 
VOL. XXIV.—a.— 1931. 
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: repuision of the other. Assuming the max, angular momentum of each 
9 equal to A/2e, the absolute dimensions of the model were computed. 
: potential of He suggests that in the case of coupled electrons the quantum 
a 
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necessitates artificial illumination by day. The latter may be dangerous 
to. aviation and is considered in this note.. ; 
ing in jintensity upwards,from the, surface. and _ by 
extending to much greater heights, apparently of the order of 2 km. 

optical’ properties yare characterised,.by the transmission of yed) and 


with and localisation beneath layers or isolated banks of certain types 
of alto-cumulus, which ocour in regions of slight barometric change on 
falling. Hbsinivols ba UOTE Yous M.A, G. 

lav 

1008. Pri of and ts Din on Ps 

PP 

Stns: (Aeronaut. J. pp. 220-249, May, 1920. Paper read before the 
Roy. Aeronaut. Soc., March, 1920. Monthly Weather Rev. 48. pp. 528~ 
529, \Sept., .1920,)+Theyprevalence of Jow cloud in the British.Isles is 
a serious handicap te ¢ommercial aviation. The author develops the 
argument, that. the best, way to. maintain, a commercial service’ when 
cloud is continuous and Jow with, bad weather underneath . . be to. fly 
above. the clouds... This; can only be. done. commercially with a large- 
scale organisation. and \certain. additional apparatus, but given 
could be little inferior, to, fine-weather flying, On the other hand under- 
cloud. fiying is. possible commereially by individual effort, but at great 
disadvantage... The difficulties of. under-cloud flying are discussed fully 
under, six headings, namely ;_(1);strain to pilot ; (2) danger of colli 
(3) discomfort to. passengers and pilots ; (4) 1080 of pawer to. 
able winds; (5), annoyance to people on ground ; (6) danger in forced 


difficulty of navigation ; .. (4) difficulty of acrodrome-finding at end of 
flight; (6);danger of; collision in clouds; (6) possibility of having to 
reach; great, heights to clear clouds ;, (7), danger from storm clouds. This 
examination, shows that the organisation necessary for safe. 
commercial flying. would fall. under, (a) metrological: continuous 
mination. of wind above clouds, height of top of clouds, etc. ; NaN Gos” 
structional :.in.jaying down wireless control stations along routes (c) 
insigumental and training: in provision of instruments for cloud ff 

and dead reckoning and training pilots in their use. It is emp 
of existing resources: | A long discussion followed the paper,,the 
opinion, as summarised by the author, being thet Sain 

‘be great value to. commercial, aviation; that. such row 
is: not possible .with present, facilities ; 
made safe by suitable organisation. Genera] agreement was not, 


44 


and ‘An Gs Cook... (Observa 
44. pp: 60-68: Feb. that, the phenomena of 
of the sky at night. may be .du¢ to ice crystals such as produce haloes. 


absorption ofyother rays. A fundamental-characteristic is its association 

landings. ._The difficulties of over-cloud flying are dealt with under the 

seven headings ;. (1) difficulty of actual in-cloud flying; (2) danger that 

clouds may come to ground whilst aeroplane is in or above them; (3) 
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In addition to reflecting starlight such ice-crystals may be. 
or luminescent, as has been observed by by Maurer on the’ Swiss glacier 
Some obpervations of sky Wight are included: G. 


1011. Dependence of Wind Spied upon Altitude, Laske ‘(Meteor- 
olog. Zeits. 35. pp. 315-316, Nov.Dec:, 1918. Monthly Weather Rev. 
47. pp. 707-708, Oct., 1919. Abstract.)—Gives a formula for the'depen- 
dence of wind speed on altitade, namely log ¥_ = log (# — 1)f10, 
in which 4 = 2*, h < 600 metres. Here vy is the wind speed in m. per sec., 
and h the height above the ground in metres. Calculated and observed 
values compare as follows :— 


h 4 8 16 32 64 128): 256 512 
3-4 3-9 4-4 4-9 5-6 6-3 7-1 8-0 9-1 


9012. Clash of the Trades the CLE. P. Brooks and’H. W. 
Braby. (Roy. Meteorolog. Soc., J. 47. pp! 1-14, Jan.;' 1921:)—This 
paper brings into prominence the convergence of air currents associated 
with the uction of the equatorial rains in the’ Pacific.'’ The tegions 
east and of the 180° meridian have to be considéred separately. 
In the first the N.E. and’S.E. Trades are found to convefge at'a small 
angle afid evidénce is produced that the N.E. Trade is in general colder 

former, producing rain. In this case the’ rain would generally ‘reach 
the surface with a N.E: wind, which is an observed fact. ' Occasional 
aor hth wind at the surface are explained by the lateral 
g of the’ N.E. ‘Trade as it undercuts the’S.E. Conditions in the 
r region are mote: complex. The Trades Meet at right‘ angles, but 
ture difference can be traced: Here ib ‘more 
but is frequent with westerly ‘winds which occur for 
long periods and being colder are thought to undercut both Trades. The 
pressure distribution studied from such ‘island observations as are 
available, and the control of wet and dry periods appears to rest with 
a low-pressure area which varies in position. During a dry spell it is 
situated far west, but a movement eastward to a position neat Ocean Island 
occasions westerly winds, blowing into it, and, as above indicated, a wet 
Its influence appears to extend throughout witble equatorial 
Pacific, M. A. G. 


1013." Water and Factors: Ototzky. 
(Roy. Meteorolog: Soc., J. 47. pp. 47-654, Jan., 1921.)--A summary of 
the author's extensive practical researches both in the laboratory and 
under natural conditions.. The outstanding conclusion’ is that the 
variations ih the level of the water in a well cannot be identified with 
those of the underground water-level, but that the regime differs. A 
well acts as a manometer ;. ‘for example, the immediate rise in the well 
lével iti response to precipitation is due to an increase in the hydrostatic 
pressure of semen ae caused mainly by the direct weight of 
precipitated 'watér tted by the underground water,.of which 
of air and soil temperature, barometric pressure, thawing of snow cover, 
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and précipitation’ 6n.tihdérground and well: water-level... It\is (part of 
a moré ‘extensive inquiry in which factors other;than metéorological 


Rendus, 172. pp. 101-703, 14, 1921.)—G. ‘Guilbert 
described the tucce of hit method in forecasting the ing ap th 
oh he, depose epression which arrived off the extreme west of Brittany’ on 
eb., 1921 [see Abs. 783 (1921)]. The preset atithor cites this 
as an instance of the success of another method which consists in the 
study of a meteorological entity termed a néyau des variations baro- 
métriques.. A region where in a given interval of time N, the net change 
constitutes a positive “‘noyau a decrease, 
a negative “ noyau.” Conclusions of value in forecasting can be drawn 
from the movement and development of these systems and from a com- 


barométriques), with those for An advantage claimed 
is that a reasonable estimate 
coming barometric changes. M.A. G. 


Summit of the Eiffel Tower: R. Dongier, (Comptes Rendus, 
pp. 699-701, March 14, 1921.)—-The records from, the summit of the 
Eiffel Tower have on numerous occasions shown simultaneous oscillations 
of temperature and wiad with no marked change of pressure ; pain 
tions. of /temperature amount to several degrees in a few minutes, as 
squalls, but differ from the latter by being sepecead St Seven 
records of wind and temperature reproduced. There 
and a) distinct; cold current below, and fiuctuations in its level are 
responsible for the variations of temperature and wind at the 
summit of the Eiffel Tower, which is alternately in the warm and the 
cold current.. The.‘ steering surface "’ (Bjerknes) which in the front of a 
moving depression marks the limit of the “warm sector’ may be indi- 


1016. Irregular Atmospheric Refraction at High E. R. Miller. 
(Monthly Weather Rev. 48..pp. 509-511, Sept., 1920.)—-During: pilot- 
balloon work at Madison (Wisconsin) it has; often, been observed on clear 
fine days that the balloon, as seen through the theodolite, suddenly becomes 
faint and sometimes, though less frequently, distorted, while at times 
its complete disappearance is unusually sudden.) Particulars of some 
cases have been collected in which the balloon was followed) for some 
time after becoming faint. or distorted, and it is found that ‘this occurred. 
shortly after the passage of the balloon through’ a, surface; of, velocity- 
discontinuity. Corresponding temperature records are not available, 
but it is thought that it is a refraction effect. Reasons, are given against 
supposing that the observed increase in velocity and partial, extinction 
reflections in ‘the theodolite. covets wit M, A. G, 
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10 2: Frirthér Uses? of: the Climograph. M.. Varney.., (Monthly 
Weather Rev. 48.\pp.» 495-497, Sept. 1920.)—The. author's purpone is 
to emphasise the possibilities of the climograph as a means of representing 
climatid' conditions graphically and as an aid to visualising .the effects 
of these conditions on human affairs. He chooses air temperature and 
relative putts elements whose joint effect it is desired to r 
sent, better combination than the wet-bulb 
tive hear at as used by Griffith Taylor in his developm 
The limitation to two variables is a disadvantage hom 
| at the same time. 
(coastal climate) and Fresno, California (continental), ate a 
ployed, to illustrate the application not only to the (yr of’the 
seasonal variation of climatic conditions, but also of ormal ditrnal 
variations of condition affecting organic life and of oA: seasonal variation 
of, the conditions at a particular time of day. ‘to 
periodic changes is suggested and illustrated in the of a ma ve, 
while a number of other possibilities are indicated. we A ‘G. 
1018, Oceanic Density, J. Thoulet.. Rendus, 
pp. 861-863, April 4, 1921.)—This paper draws attention to thé inipot- 
tance of determining the density of sea water immediately under its con- 
tions of temperature and salinity. From the standpoint of oceanic 
this figure’ ‘is more important ‘than the normal ‘density! A 
tapid method for determining densify is suggested! Tt consists\in 
measuring the refractive index at once with a refractométer, and dedacing 
the density graphically or from tables. This method is claimed to give 
has the advantage that very little of the sample is required. We AOR, 
1019. ‘Refractive Index and Density of Water. C. 
Yomptes Rendus, 172. pp. 863-865, April’ 4, 1921.)—This paper gives 
e results of investigations on the determination of oceanic’ density 
by the’ measurement of refractive index, as suggested’ by Thonlet [see 
pine Abs.}. For a given sample the vatiation of the index is more 
pact by 24 times than the corresponding variation in density: At 
constant temperature the variation of index is one-fourth of the’ corre- 
sp nding Variation in density.’ A formula is given for the calculation 
of the dénsity given the index, and'the method i8'‘shown to be comparable 
“el 
9020. ‘Application of Stereoscopic Vision ta the of Glacial 
Variations!’ P. (Comptes Rendus, 172. pp..582-583, 
March 7, 1921.)—It is not always possible to place ‘‘.marks of advance- 
ment ’’ in’ the’ front of @ giicier. This requires usually a good deal of 
trouble’ and tithe and ‘may be dangerous. Often»also \the disposition 
E the bed ‘does not lend itself to setting up the necessary fixed stations 
¥ ‘the ‘usual methods ‘of: registering advance.’ Glacial variations may 
not always’ be shown’ by displacements of the front but are often: local 
variations in its Shape} the amplitude of these variations is too small 
to "Be initiediately apparent and “yet they are quite important., The 
‘comparison of photographs is not always sufficient to show 
The “how ‘suggested: is as. follows: At..the: same 
Maka dark slide take: two photographs. of . the 
VOL. xXxIv.—a.— 1921. AS ($e1 
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in’ an azimuth normal to the presumed direction. 


the two proofs stereoscdpicélly the: aodified regions of. the glacier, 
be seen to stand out in relief upon the parts of the image corresponding 
to the immovable object'stich'as'sky, rocks,\etc/ The precautionsineces- 
saty are’ ‘stated and it is noted'that the restlts’obtained are only qualitative. 
The author has verified the of the 'Omy 

1021) Unusual Mute! E. W. Woolard. (Monthly 
Weather Rev. 48. pp. 611-612, Sept.; 1920.)—The: phenomenon was 
observed ‘by A. A. Graham ‘about 8 pmion 20th Sept. 1920, 90th meri- 
dian time, at Topeka (Kansas)’ and ¢onsisted of a halo.swrrounding the 
moon, with a tangent arc on the east 'sidéiof greater radius and concave 
outwards. The point of tatigency was:at the same elevation as, the moon. 

. OW, tO G. 

1022. Tides in the Straits of beiat’ G. R. Goldsbrough. ‘Univ. 
of Durham Phil. Soc., Proc. 6. 1. pp. 22-30, 1915-1920.)—The sea 
bordering the ‘Straits of Dover can be divided into two areas... In the 
one the whole body of water moves éd4stward when the, tide is, niging at 
‘Dover; in the other the water moves south-westward during, a_ rising 
tide, and vice versa. Between these two areas is the Strait, and. the effect 
of the oscillating area on each side is to produce a, more complicated 
motion in the Strait. Thére is a definite no-current line, or a. lineof 
junction of the tides, which moves from the western to the eastern 
boundary. Beechy’s observations show that there is no ,transverse 
motion in the Channel and that it can all be taken as longitudinal. An 
analysis of the long waves formed in a canal,of slowly varying, section, 
shows that this definiteness of motion is due to the, Hiihinend of 1 
Channel at Dover—the explanation offered... . 

fi it 

“1023. Ivifra-Red Speclrum of the: Suis, N8900-A8900. 
(Mt: Wilson Observat. Contrib. No.197.. .Astrophys...J.. 53.)pp... 
132, March, 1921.)—Photography of Infra-Red Spectra to 
vious work scattered light has been a serious obstacle to 
of observations into the infra-red: By using a, monochrometer. with 
t second slit removed the author eliminated scnttered light and o| , 
on plates sensitised with dicyanin, spectrograms of even, intensity which 
Show ‘fine structure to A9860. This ‘limit seems to, be fixed in, astrong- 
mical work by Langley’s broad: atmospheric absorption, band Below 
29400 a water solution of malachite green is recommended.as a screen since 
it is’ dlmost opaque to wave-lengths shorter than A7200.). 
| Infra-Red Solar Spectrum A8900 to 49900,--Spectrograms made in the 
first order of a 15-ft. concave grating mounted im the constant-temperature 
pit of the Mount Wilson laboratory gave the:wave-lengths of 563 lines to 
about 0-01 A., at least'as far'as A9650. To determine the origin of the 
lines, solar-rotation photographs were made with the 13-ft. spectrograph 
of the’ 60-ft: tower telescope; and spectrograms taken wig ing 
of low ‘and’ high humidity were compared... It wes found. that 45 
meen f 70 lines,’ indluding one-fifth of the fainter, lines, observed, are 
origin, while 60 of the stronger diffuse 
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solar lines, 14 are attributed to érom and 1 of 9 to michel AuTHOR. 


in Mg Layer of. Sun's Atmosphere, and Verification 
of Principle of Relativity. A.s'Perot, (Comptes Rendus, 172. pp, 578— 
581, March 7, 1921.)—-Low pressure indicated for cyanogen bands (see 
Abs. 1555 (1920)] was not definitely proved, so the author turns to 
earlier work on the various b-rays of Mg [see Abs. 1099 (1911)), and finds 
the coefficient of 5, about half as large again as that of be, Taking 
the ratio as definite, he claims to have established a method of inferring 
the ‘pressure ‘in the solat atmosphere. To the difference previously 
‘measured between solar by and arc’bg at atmospheric pressure, 1-16 x 10-6, 
he now adds 1+35 x 10~¢ for the difference between atmospheric pressure 
and a practical vacuum ; obtaining 2-5 10~°, which is in reasonable 
agreement’ with Einstein’s 2 x 10-*.. 

” His measures of wave-length in the arc of the three } lines are, in 
A. units : Ad, 5188- *614; = 5172-690; Abs = 5167-340. 

9025. of Latitudes to Facilitate Identification of Asteroids. 
‘L, Fabry. (Comptes Rendus, 172. pp. 27-31, Jan. 3, 1921.)—Taking 
‘as his text the announcement of photographic observations from Algiers 
of two asteroids not then identified, the author points out the difficulty 
of extrapolating a month after the period of computed ephemerides. 
He suggests that the geocentric latitude provides an easier method, and 
‘applying it to the two asteroids quoted, identifies them with (57) 
ant (167) Urda W. B. 


1026. Thetrias of Forniation of New Stars.» Véronnet. (Comptes 
Teas ‘YV72. pp. 666-669, March 14, 1921.)—Dealing first with the theory 
| 4 céllision betweén’stars, ‘the author finds the most plausible figures 
aa the masses are unequal, such as those of the sun and Jupiter, 
‘bit’ cbtisiders: the ‘probability of such a collision ten thousand, times 
too small:to account for the number of nove. Next he takes the theory 
of a star rushing into a nebula, and considers the effect of different 
dimensidns of the nebula. He gives numerical values for the increase 
of brightness and the duration of the increase, and on thé assumption 
of parabolic ‘motion obtains the period from one plunge .into the 
nebula to the next, and considers that only the final catastrophe, when 
the ‘star becomes absorbed in the ‘nebula, corresponds to the out- 
‘burst of a’ ‘nova. ‘He objects to this. theory on the ground that 
‘nebule must be 100 times as mumerous.as stars to account for the 
frequency of riove; He! then proceeds to suggest that a nova, or recru- 
descent star, results from the fuisionof/a close binary. Considerations 
of energy lead to the view that'a mass rather greater than Jupiter, becoming 
fused to the sun would produce the phenomena of a bright nova, and 
the circulation of the molecules and electrons will account for the bright 
‘lines of the spectrum. © Radiation-pressure will in the course of a year 
provide a nebulots envelope, so’ that the nova will appear as a nebulous 
‘star,’ The author gives’ probable dimensions for such an object, with 
‘of 1000 pursecs. B. 
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remarkably as the humidity increases and hence undoubtedly form an 
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1027. Radiation-Pressure an@ Celestial: Motions. H.-N. Russell. 
J. 53. pp: 1-12, Velocities\of Nebula. 
Various suggested explanations: dre shown’ to inadequate. The. 
maximuth radiation-pressure due to’ the galaxy as ai whole is: probably, less 
than 2 x 10-18 dynefcm.®. After deriving an expression for the,accelera- 
tion which this could produce in a spiral mebéla apparent. 
parallax and spectroscopi¢ rotation, it-is showm that even on, 
most favourable assumptions’ ‘the’ acceleration of the Andromeda 
nebula cannot exceed 1-1 x or that of: 
1:8 X% 10-8cm_jsec.2. (2) The gravitational attraction of the galaxy upon, 
but it is nevertheless t60 small to accotint for their observed ‘radial 
velocities: (3) An electrostatic 'vepiulsion, ‘if sufficient’ to meutralise 
gravitational attraction, would cause the disruption of the bodies.,,; In 
fact prewure of any sort could not sensibly alter the motion of «spiral 
nebula without seriously deforming ‘it. © 
ssuve between binary stars must even ini antvonne: 
be less than one ten-thousandth of the Son rere and. is, 
fi 
1028. ‘Stellar Atmospheres. Stdvs sla Layee 
with the Sun. H. Deslandres and Burson! (Comptes' Rendus, 172. 
pp. 729-730, March 21, 1921. )—Continuing research into stars’ showing | 
bright Hg and Kg [see Abs. 802 (1921)), the authors have founda second » 
star of type G (€ Geminorum) and one of type Ma (a@ Orionis), which not. 
only show bright Hg and Kg but also dark Hy aiid Kg in the'centre of Hg 
and Kg, belonging to the upper stratum of'their atmospheres/" Enlarging» 
the negatives obtained with small dispersion in the prismatic camera, | 
to make them comparable with solar spectrograms from ‘the great spectro- 
heliograph, the Hg and K; rays of these stars appear five times as broad 
as those in the sun, from which they infer’ in the upper ‘atmosphere of 
the stars either a greater density or a more ititense electrification: ‘Full 
details will follow later. B. 


1029. Parallaxes of 1646 Stars derived by the Spectroscopic Method. 
W, Adams, A. H. Joy, G. Strémbérg) and G. Burwell..(Mt. 
Wilsoh Observat. Contrib. No. 199. Astrophys. 1921.) . 
—Spectroscopic Method of Determining Absolute Magnitude\and Parallax. 
aiurdert ago it was discovered that there is’ a” ‘correlation between 
the relative intensities of certain spectral lites ‘and’ Absolute’ magnitude | 
for stars of the more adyanced ‘spectral ‘types’ ‘In thé past three" years 
numerous new trigonometric parallaxes Have become available and 
have enabled this correlation to bé established miore’‘acturately.’ For 
the ‘stars for which trigonometric parallaxes have been’ determined the 
absolute magnitudes have been computed directly, but for the Cepheid: 
variables the parallactic motion has been used, and in the case of the 
giant’M stars a combihation of results derived ftom peculiar ‘motion 
and trigonometric parallaxes. Thé formul# ‘empléyed are’ shown’'in! 
the paper. The absolute magnitudés' obtained in this way' have’ Been! 
Plotted against the relative intensities of ‘certain’ pairs6f lites ‘and from’ 
the resulting curves reduction ‘tablés “have constructed’ each’ 
observer. These curves are continuous except 
late K and M types where the division into giants ‘and dwarts introduces'ai 
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mafkéd Wisodntihuity: The absolute) magnitudes and parallaxes derived 
by fneans of these tables are found to-have probable errors,of + 0- 4 mag. 
and + 20 % respectively. The method, used in classifying the spectra 
the intensities of, the) spectral lines is described, 
‘Absolute 'Magnitudes-and Spectroscopic. Parallaxes of 1646 Stars, includ- 
ing revised: vaiyes: for 495 stars:contained in the.1917 list.—An extensive 
table gives:the Boss or Cincinnati number, the name and position of 
each star, the Harvard visual magnitude, spectral 
type, absolute The trigonometrical 


Stebbins. (Astrophys. J. 
53. pp. 205-120, March, 1921.)—Observations during 1919-1920 
a photodlectric photometer give a new. light-curve for this star, which is 
considerably more: accurate than the curve obtained in 1909-1910 with. 
the selenium photometer [see Abs,; 203. (1911)]. Besides confirming the 
secondary minimum, and. the continuous variation between, minima, 
the! new results show:ani effect due to the ellipsoidal shape of the com. 
ponerits of the system. The phase of the secondary minimum indicates 
je Sane on be no rapid motion of the line of apsides of an elliptical 
} im fact.all of the photometric evidence points to a circular orbit. 

the light of the third body the elements of the eclipsing binary system are 
derived, but it.is pointed out that definitive values of the elements cannot 
be found, until measures of the spectrum and magnitude of the third 
component.and .a.very;accurate parallax for Algol are available. The 
elements found.agree closely with those obtained in 1909-1910. Certain 
differences suggest a colour-index for the satellite which would make it 
yellowar then, fhe, 

Constancy of Three Comparison Siars.—The star § Persei is 
of variation to the extent of 0: 0:05 but / and Perses were 
within, 0:94, wag. 

| Photoplectric Photometer for Stars.—The precision which may be reached 
is indicated. AUTHOR. 


Elements of, the peing System RS Connie 
ticorum, . B. .W. )Sitterly, ithe 53. 99-104, Jan., 

—Echipsing Binary RS Ganum Venaticorum.—Provisional elements 

system,, B.D. + .36°;2344, haye been computed on the basis of a series of 
observations.made;by Magginiin 1916. The light-curve shows extremely 
long minima which together take four-ninths of the whole period, The 
two giant stars apparently touch at periastron ; they are elongated toward 
each other, and move in.an orbit with an eccentricity of 0:17. The 


032... Spectroscopic Orbit of Variable X Cygni.., 3. 
Duncan... (Mt. Wilson Obseryat. Contrib. No. 196. Astrophys. J. 53 

pp. 95-98, Jan., 1921.)—Cepheid Variable X Cygni—A brief s 

of previous..observations relating to,this variable is given. From 23 
spectrograms made at Mount Wilson with the 60-in. reflector and single- 
elements of the spectroscopic orbit have’ been com- 


prism spectrograph, 
puted. ;. The: values of, of sin (6,121,000 km,), and of, 
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the mass-function (0-034) are remarkably large.. The probable error for 
a plate.is large in comparison with the deviations im: the measures of a 


spectrograms 

vatory enabled the elements of the orbit to be computed.': The period as only 
8h. 26m. 4s., the shortest yet known; and a sin i is only 14,924 km.. Taking 
the parallax of the system as,0>031*, the distance apart of the: com- 


ably about. 9,000,000. km. Apparently, then, the the 


“1034. of the Eclipsing ‘Systeme SX: Cassiopeia. M. Fowler. 
(Princeton Univ. Obs., Contrib. No. 3. Astrophys. J. 53. pp. 165-167, 
March, (:102h)—From’ the normals obtained from the later (1915) obser- 


Hagen... J. 53. (pp. 129-184, -April, 1921.)—-The author 


w 


Changes in the Emission Lines'of Spectra: of Clase Md 
Variable Stars. P. W. Merrill. (Mt. Wilson Observat. Contrib, No. 
200, Astrophys. J...53. pp. 185-200, April, 1921.)—R Leonis,.R Hydra, 
R Serpentis, X Ophiuchi, x Cygni,. and I Cephes have been observed spec- 
to twelve ee eee ving been made of each. The intensities 
ao Fe, A4308 Fe, A4571 Mg, and some other briglit) lines 
at the different phases are recorded. .A compilation and discussion ‘of 
past and present data referring to these lines shows that. they appear 
after light minimum, in the order mentioned, in every:long~period variable 
of Class Md. whose spectrum has been adequately observed, and exhibit 
substantially the same remarkable behaviour as in the type star o Ceti. 


Orbil of.\the /Short-period Spectroscopic. Binary 65 .t 
J. Paraskévopoulos. (Astrophys. J. G8 pp. (144-149, March, 
1921.)—Spettroscopic Binary Components of the Tropie System 65 T Cygns.— 
This: interesting system |is a visuah binary whose brighter component 
is a’ spectroscopic binary.' During 1920. several! continuous series of 
ponents comes out about 1,600,000 km. But from the. brightness of the 
hypothesis of a pear-shaped body nor that of a pulsating star seers to 
explain the facts. satisfactorily. AUTHOR. 
ight-curve at the fhinimia is given and also a picture of the system. The 
4 stars.are both giants with radii about 13 and 10, and brightness about 
100 and 24, respectively, in. terms of the sun. The primary eclipse is 
annular, the secondary total. | AUTHOR. 
miried by -harmonic analysis, and shows that on the basis of these con- 
stants the variables fall into three groups which coincide with the three 
main classes given in the Harvard Annals for 1907: (1) with uniform 
variation, (2); with broad minima, and (3) with a rapid isicrease. . The 


characteristic of stars: of this class. The changes in relative intensity of 
the lines of the Balmer series of hydrogen and aiso of certain ivon. lines are 
particularly interesting. A discussion of the physical interpretation: of 
these variations is reserved until more data are available. | AuTHor. 


2087. Ou the Passage of a. Siar through a Nebula. E. W. Brown. 
(Astrophys. J: 53. pp. 160-178, April; 


Sariford. (Mt. 
v J. 53. pp. 201-223, 
April, 1921. )}—Seven Spectroscopic Binaries : Boss 373, OF 82, Lalande 29330, 
Companion to a Herculis, 205 Draconis, Boss 5591, Lalande 46867.—The 
elements of the orbits have been derived from 16 to 30 spectrograms ‘of 
each, most of them made with an 18-in. camera and the '60-in. or 100-in. 
reflector. In the case of the first, fifth, and sixth binaries, both com- 
ponents were measured. | The periods are each about 4 days except for 
the fourth and seventh, ‘which are 51-6 and .6-72 days respectively. 
Ravdial-velocity diagrams are given. The spectroscopic parallax, proper 
motion, and absolute magnitude of each, as furnished by Adams and Joy, 
are also given. Lalande 29330: and 46867 are | ‘ interesting 
because of low luminosity, + 6, and late spectral class, K. ‘Lalande 46867 
is very similar in spectroscopic to 'o Geminorum. — 

_. @ Herculis and Companion.—The radial velocity of the centre of mass 
of the/companion is — 37-2 km./sec., whereas that of a Herculis is 
— 32-2 km./sec.; and from the parallax they are separated at least 250. 

_ \\Probable Eclipsing Variable Star —The data for 205 Draconis suggest 
that it-would) be # favourable case'to examine for variability caused by 
cclipes., dnd epectial chew 


Radiative Equilibrium and Spectral Distribution: Ai Milne. 
(Roy... Astron. Soc., M.N, 81. pp. 375-388, March; 1921.)—The author 
‘works: out :a theoretical’ spectral distribution for a star in radiative 
equilibrium and compares its curve’with that of Planck’s, for a black 
body: ‘the same. total radiation. He ‘finds his theoretical curve 
almost ‘exactly similar . to the other, but displaced ton the 


and concludes that ‘‘'we may expect the apparent temperature deduced 


swarm is undisturbed as well as the gravitational attraction of the swarm 
on its constituents, the author dérives the formule for the hyperbolic 
motion of the particles and shows that all those originally at a distance 
b from the path of the star will cross that path at the same point at a 
distance 62/24 behind the star, where a is the ratio of the mass of the 
star to the square of its speed, V®. ‘If 'we suppose that asa result of 
this focusing action collisions occur along the path of the star, these 
might produce a gasedus appendage of conical form with an angle 8 
such that sin Bis equal to the ratio of the mean velocity of the gas mole- 
cules to 
Variable Nebula N.G.C. 2261 (Hubble), with Fan-shaped Appendage.— 
The above theory suggests an explanation of the form of the appendage, 
| and certain numerical consequences as to the mass, scale of magnitude, 
distance, .and life of this object are deduced. AUTHOR. 
| 


an application of the usual of, ,Wien’s law." This accounts for 
half of the 6 % discordance fou in thé case of the sun, for which Abbot 
deduced, 6230° from the waye-length of max. energy for the whole, disc, 
but only 5860° from. the solar constant. The solar, spectrum, however, 
markedly differs from black-body spectrum,.so, that too, much reliance 
must not be placed on this argument. Comparing his. theoretical dis- 
tribution with Abbot’s observations of variation of colour and temperature 


h AD it W. W..B. 


(Astron. J. 33, pp. 147-160, May 5, 1921,)—Of the 253 orbits availab 
the author excludes the 18 Cepheid variables. , Of the remainder, 
and x Pegasi.are triple systems in which. two values each of period and 
eccentricity are available; 151 are spectroscopic systems. The grouping 
adopted is 0 to 4 days, 4 to 8 days, 8 to 25 days, 25 to 100 days, 100 
days to 5 years, 5.to 50 years, 50 to 100 years, 100 to 200 years and above 
200 years ; and these are sub-divided separately into Type I and Type II, 
and into giants and dwarfs. ,A maximum eccentricity is shown for the 
group. 25,to 100 days, followed by a. minimum for the next group, In 
spectroscopic binaries with periods from § days to.5, years, the period- 
eccentricity curve for those whose principal star is, of Type I, differs 
considerably fromthe Type II group. The giant stars show a more 
pronounced maximum and minimum than the curve for all the. stars. 
Another tabulation gives the mean, amplitudes of velocity variation, 
orbital velocities of the spectroscopic binaries for the various period- 
groups and spectral types. This shows not only a decrease of velocity 
in orbit with type, but also a decrease in orbital velocity with period. 
The author’s conclusion after analysis is that the relatively rapid increase 
in eccentricity in the first four period-groups is due almost wholly, to 
the, predominance of giant systems in these groups, so that. an increase 
in the, number of dwarfs would tend to reduce the apparent maximum 
in groups 3 and 4; also that the minimum groups 5 and 6 is due partly 

to the systematically low eccentricities of the dwarf stars in these groups 
and partly to the greater probability of) the discovery of the less eccentric 
orbits among the long-period spectroscopic binaries. ‘Thus an increase 
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de Physique et le Radium, 2. pp: 19-23, Jan.) 1921.)\—In‘a previous 
paper [Abs ‘I411 (1920)] thé authors have established that’ for hetero- 
geneous turbid media ‘(e.g.; fine précipitates; emulsions of gum, Mastic, 
oil, etc.), the mass M of the particles in suspension is related to the ratio 
IfIo, where I is the intensity of the light transmitted by the turbid meditm 
and I, the intensity of the initial incident light, by a simple exponential 
expression, I/Ip = 1 — e~®/M#, B and B being two coefficients which depend 
only onthe nature of the suspended particles and on the wave-length 
of the light utilised. The authors flow show that the determination of 
Ifl, in monochromatic light, allows of the evaluation of the total mass of 
the ‘particles in’ a turbid ‘medium: ‘Different experimenters, inclading 
Richards and Wilson, have attempted to evaluate the difference Of the 
concentrations in two suspersions, by a comparison of the intensities 
of the light which they diffuse.’ These methods, termed nephelemetric, 

‘incorrect to the authors, except for very fine suspensions where 
the value of » in Rayleigh’s formula, I/Ip = 1 — e-4/, is approximatély 
equal to 4. In other cases it is ‘shown’ that the exponent » of the wave- 
length varies with the concentration: The spacimeter of Viés, Watteville, 
and Lambert is referred to, and a new nephelometer of simple design is 
then described which is based on the connection between the absorption 
of a turbid medium and its concentration. The absorption of the turbid 
medium is compensated ‘by that of ‘a prism ‘of very small angle made 
of a neutral-coloured glass. ‘The latter has been employed in the spectro- 
graph of Mees‘and in Féry’s spectrophotometer. A detailed description 
with diagrams is givén of the new apparatus. Experiments have been 
made with aqueous mastic emulsions and fine suspensions of precipitated 
barium sulphate in water, and the above exponetitial law has been con- 
firmed. The apparatus is’ found to possess an accuracy of 2-5%, 
and may be used for numerous purposes, such as the study of reaction 
velocities, formation of precipitates, etc. H. Ho. 

1042. Projection Apparatus. Dussaud. 172. pp. 808— 
809, March 29, 1921.)—A brief description is given of an apparatus for 
projecting images on a screen of any object. A system of reflectors 
is arranged behind the condensing lenses to give an illumination as strong 
as possible.. Using a half-watt lamp taking 3 amps. at’110 volts, good 
results were obtained in a light room, a screen 3 m. square being employed. 

A. W. 


1043. Reflection and Transmission Ratios by the Ulbricht Sphere. 
E. Karrer. (Optical Soc. of America, J. 5. pp. 96-120, Jan., 1921.)— 
Gives a short description of the methods which have been employed 
for the measurement of the reflection and transmission ratios of surfaces 
by diffused light. Twelve such methods are described and the arrange- 
ment adopted by Nutting to simulate an infinite plane is discussed in 
detail. The method employed by the author depends on the use of a 
small sphere of which the test surface forms a small portion of the area. 
The sphere is illuminated by a battery lamp, and the brightness of the 
With of ‘the neighbouring suriace of Che 
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sphere by means of. a Martens polarisation photometer. Magnesium. 
carbonate is thus found to have a reflection ratio, in., diffused light, of 
98 to 99 %. 

New Tyansmissometéy\—At apparatus for the absolute measureiient 
ratio (termed a transmissémeter) consisting of two 
spheres placed side by side with’ the ‘test surface as a common surface 
for both, ‘is described in the latter part of the paper. W. T. 


1044. The Colours of Mixed Plates, C. V Raman and B, 
(Phil, Mag. 41. pp. 338-347, March, tye: J—As the paper is ‘mainly dé? 
scriptive and hence unsuitable ‘for abbreviation, it is only possible Ad 
indicate by title the various phenomena observed, as follows :— 
haloes due to a mixed plate; Haloes due to obliquely-held platés ; ie 
containing distorted boundaries ; Effect of drying of an albumen film ; 


Non-uniform films. 
1045, Reflection of Radiation fram an Infinite Series 
Planes. K. W.,.Lamson, (Phys. Rev. 624-625, 


denoted by a, r, and ¢ respectively, and if all possible internal reflections 
are taken account of, the waren of reflection is shown to equal 
— + 28 +, — When both a and ¢ 
are very small, as im the case of the 
surface, the expression becomes [1 + a/r — +/(a?/r® + 2ajr)]; thus the 
proportion reflected depends ‘énly on the ratio 'of absorption to réfiéttion 


1046, Field-of View Galilean. Telescope. H.-A. Hughes and 
P, F, Everitt. (Optical Soc., Trans. 23. 1. pp. 16-18; Disc., 19, 19204 
1981)-—The authors show that if fy be the focal length of the negative 

the ocular, m the magnification of the system, d the centre 
tive (= entrance pupil), and: the semidiameter of the pupil of the eye, 
then the total field of view = Ztan~) (P+ mp)/[(m — 1) fg + md]. L. H.W. 


1047. Visual Fatigue and Eye Sivain in the Useof Telescopes. R. J. Bs 
pi (Optical Soc. Trans. 22. 1. pp. 26-27 ;, Disc.,.28, 1920-1921,)— 
Visual fatigue is due partly to muscular fatigue when the postures | 
body and head are strained, partly to causes specially prominent in 
monocular vision. To minimise the loss of acuity due to fatigue the 
author recommends that the following rules should be observed : 
(1) Avoid mal-orientation of the eyes, head, and spine (this is 
oy et important for the student beginning to use the microscope). 

(3) If’ the head must be held in position other than erect, avoid 
strain to the muscles forming the “ spinal polygon” by 

the use of a soft buffer, _prefetably of sponge rubber, to support the 
forehead. (3) Protect the non yeiy) eye from undue contrast and 
strain. (4) Always take scans ” either when standing 
positioris with as little muscular effort as possible. (5) When using 
heavy instruments which have to be held in front of the eye, as telesoepes, 
sextants, etc., have them /fitted with a soft buffer against which the, fore- 
head can rest as a point dappus, and let the: wre of them be taken by. 
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and not on the arms. eu L.H. 


1048. The Unaided Eye, Ul. J,. W. French.. (Optical, Soc., 


Trans. 21. pp. 127-156, 1919-1920. )—This forms the third part of a general. 


treatise, and deals with the optical ee of the eye and ey 
of vision, [See Abs. 360 (1920).) 


1049, Refr of Prisms. J. Guild, Pong, 
79-189 Disc., 189, April, 1921.}—A generalised formula the the 
refraction of light through @ prism is obtained, and th moe ergy 
pertaining to practical methods of refractometry deduced from it. 
sensitivity. of various methods for various prism angles and aiedve 
indices is shown in a series of curves, as is also the liability to error due 
to errors in auxiliary constants. | AUTHOR. 


_ 1050. Fermat's Theorem and the Law of Least Time in Geometrical 
Optics. F. Croze and P. Chatelain. (J. de Physique et le Radium, 
1. pp. 178-187, Dec., 1920.)—The authors poifit out that the optical 
length of the path of a ray proceeding from a point A to a point A’ is is 
not invariably a minimum or maximum with respect to the optical lengths 


of the paths infinitely near it and the actual conditions arising in certain’ 


practical cases are discussed. P. Langevin (ibid., p. 188, Dec.,1920).—P. 
Langevin gives a geometrical method of demonstrating the theorem 
discussed by Croze and Chatelain. 


1051. Theorem. of Geometrical Optics, and. its Application to Prism 
Systems, G.Gouy. (Comptes Rendus, 172. pp. 196-201, Jan. 24, 1921.)— 
Given the path of a particular beam through an optical system, it is shown 
that the properties of a beam approximating to the first may be obtained 
by a simple construction ; 
it ‘to’a system of prisms and plane mirrors: , 


1052. Refraction through Prisms. Bravais’ Laws. G.. Layille. (J. 
de Physique et le Radium, 2. pp. 62-64, Feb,, .1921.}—A simple treatment 
is given of the refraction of light through a prism not in a principal plane, 
a vector method being employed. The method adopted leads to an easy 
verification of the three laws of Bravais. . | | ALW. 


1053. Aplanatic Systems and the Sine Condition; ‘Calculation of 
Coma, G. Gouy. (Comptes Rendus, 172. pp. 419-423, Feb. 21, 1921 .— 
Describes a new method of Stencnstin ting ¢ that the sine condition is a 
necessary and sufficient condition for an aplanatic system. The same 
construction gives the form of the image-forming wave-front when the 
sine condition is not fulfilled, and shows that the coma depends only on 
the function which connects sin #, and sin uw. The special case of 4, = }7 
is discussed separately in detail (ibid, pp, 632-636, March 14, and 
pp. 827-828, April 4, 1921.)—-Calculation of Coma. ~_Describes the method of 
calculating the coma in any given case, when the actual amount of coma 
present is small. It is pointed out that when coma is present and appre- 
ciable a small Sernepne factor must be pened to one of the formule. 

pat W. T. Ww. 

Achromatié: Triplet. ap Field, Pariselle. (Comptes 
Rendus,: 172. 530-532, Feb. 28, 1921.)“Discusses the conditions: 
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‘with the largest’ possible field: If the three focal lengths are f;, fe, and fy __ 
then for all three lenses to have the same aperture it follows. that 
2b, where and b are the respective separa- 
tions.: The condition for achromatism gives the additional. relation 
(fe +'fa)(24 — f 1) + = b(8a + fof, so that for any. given 
value of f (the focal length of the system) it follows 'that one further con- 
20565. of Telescopes with Internal Focusing for Stadia Sureeying. 
EO. Henrici. (Optical Soc.; Trans. 22. 1. pp. 20-25, 1920-1921.)— 
pes with an internal negative focusing lens and with cross-hairs 
Higiy be fixed in the tube carrying the object glass have been introduced 
‘of late years for use with surveying instruments. Such telescopes have 
‘several advantages ; they can be made dust- and damp-tight or even 
‘water-tight, and the collimation is less liable to variation during focusing. 
‘When an ordinary draw tube is tised for ‘focusing it is difficult to niake 
and keep the movement absolutely true so that the crosshairs remain 
on the optic axis of the object glass when the tube is moved. ‘With 
the negative lens the cross-hairs are fixed, and not only can the lens be 
more easily guided, so that its eccentric movement is small, ‘but also a 
given eccentric movement has much less displacing efféct on the image, 
‘relative to the cross-hairs, than an equal movement of the cross-hairs 
emselves. Such a telescope is equivalent to one having an object 
glass of varying focal length. of the 
where L is the distance of the. vertical axis of the instrument to 
stadia rod, / the intercept of the stadia rod between the cross-hairs, f 
focal length of the object glass, c the distance of the object glass in 


front of the vertical axis, and & a constant. In the case under considera- 


tion neither & nor f are constants, and the present paper disctisses the 


effect of this in stadia working. It is shown that the error in assuming 


1056. Double Refraction and Crystalline Structure of Silica Glass. 
Rayleigh: (Roy. Soc., Proc. 98. pp. 284-296, Jan, 3, 1921.)—Although 
glasses in general have no double refraction, except that due to bad 
annealing, yet silica glass is found to have a doubly refracting structure, 
which cannot be so accounted for, and must rather be regarded as 


crystalline. The double refraction is very weak, of the order of 
of 


or blown, the structure consists of 
imen of about 1/2 mm,, oriented 
y correspond to the original ‘fragments 
to form the glass, but this is uncertain. 
tent and individually survive a pres 


5 
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of quartz which 
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of the material. 
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their length is along | , 
but apparently not always along the same axis. The fact that the : 
crystalline grains can be made to flow in this way assimilates them to . 
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any point. - t 

Fused silica sometimes contains isolated small: inclusions of quarts, 
with angular outlines, which have escaped vitrification. These are con- 
spicuous ‘in the ‘polariscope by the strain ‘effects: they prodace\in. the 
surrounding glass: Discs of ‘optical “' silica,” which are built up by a 
special process, show a very curious grain’structure, on which the:crys- 
talline grains are superposed. By prolonged heating the crystalline 
structure was made to disappear, but subsequent ‘heating for bout 
ten uted mtrdctise to thsi AW. 


1057, Yellow. Dyes. Transparent to Ultra-Violet, Light, ¥. Stumpt. 
(Zeits. wiss. Phot. 20. pp. 183-188, Jan.,,1921.)—In the further search 
for filters which transmit ultra-violet rays [compare Miethe and Stenger, 
Abs. 981 (1920)}. the author tested.a number of yellow dyes of Schulz 
and Julius which show a certain transparency to some ultra-violet rays, 
though miore opaque to blue and other rays. The dyes are tested in a 
quartz trough with a quartz spectrograph in such a way that the same 
slit, 6 mm. high, is used for ures of 1, 2, 5, 15 seconds. In the 
diagrams ‘the values of k = 2anz/A (where nx is the absorption index) are 
plotted against A; according to Beer the & values are proportional to 
the concentration. Flavazin L gave the best result, being fairly . 
parent between 320 and 290 pup. 


1058. Studies on Photographic Il. W. H. Mills and 
W. J. Pope. (Phot. J. 60. pp. 263-266; Disc., 266-267, Nov., 1920.) 
—This paper deals with the carbécyanines, of which the most gen 
used sensitiser bears the trade names of Pinacyanol and Sensitol 
{See Abs. 1067 (1920).] L. 


1059. Blackening of a Photographic Plate’ asa Function of ‘Intensity 
of Light and Time of Exposure. PS. Helmick. (Phys. Rev. 17. pp. 135- 
146, Feb., 1921.)—Three emulsions, a slow one (Seed 23), a rapid ome 
(Seed 27 X), and a very rapid one (Seed Graflex), were coated on plate 
‘glass and illuminated for various lengths of time with various intensities 
of monochromatic light of wave-length 450, 550, and 650 pp’) THe 
results lies ak waved and are found to be well represented, for a 
given emulsion ahd wave-length, by the empirical equation for blackening, 
D = (Ifa) log tb = — “where ‘log'c = A + Blog I + C(log 
and a, 6, A, B, and Care constants.” A graphical method of determining 
these constants employing a monogtaphic chart is described. Schwarz- 
schild’s exponent p is shown to be equal to (B + C log I)—}, and is found 
to vary from to ‘according’ to the emulsion, wave-length, and 
intensity. In using the photographic method of measuring the intensity 
of @ source of light, it is obviously important to determine the constants 
of the equation for the blackening of the emulsion for the proper wave- 
length. The method of doing this is wxipldined: ‘in detail. AUTHOR. 


1060. tte Study. of Colloids. 
S.E. Sheppard and F. A. Elliott. (Am. Chem. Soc., J. 43. pp, 581-539, 
March, 1921.)}—The more specific optical’ methods which may be applied 
to the study of dispersed systems are’ conveniently grouped under the 
following heads *'(1) Turbidimetry, illustrated by the sulphar photometer 


and water turbidimeters. 
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quantity matter. (4) Tyndallimetry,; photo- 
metric measurement of the intensity of the scattered light froma Tyndall 
cone, This method, which is really an application of (2), has been: very 
successfully applied by Werner, Mecklenburg, Tolman, etc. . Two types 
of photometer are now described, distingtished:as vertical and horizontal 
types; for the ‘study of colloids:' The vertical plane type easily lends 
itself to modification for use as a nephelometer, colorimeter,,micro- 
photometer; dispersimeter, and ‘turbidimeter.., The horizontal type is 
strictly ‘a transmission and scatter photometer, of chief utility in deter- 

particle size, comparative turbidities,.and| coagulation velocities. 
What is believed to be a relatively new principle in the photometry and 
10: ibnoqaen H. H. Ho. 


1061. Ohearpations. Measurements Optically Active Crystals 
(NaCl03). E. Perucca,., (N. Cimento, 18. pp, 112-154, Sept., 1919.)— 
In this paper, the following matters are dealt with ; The experimental 
arrangement, for polarimetric measurements is described in detail and 
illustrated, diagrammatically. , The results of measurements of rotatory 
power for pure sodium chlorate crystals in the visible spectrum are given, 
as are,also the measurements of the rotatory power for artificially coloured 
crystals of sodium chlorate... The crystallography of sodium chlorate is 
reproductions of photographs.:. ..., A. E. G. 


1062. Peculiarities of Polarisation and Enerty Distribution by Speculum 
Gratings. L.R: Ingersoll. (Phys. Rev.'17. pp: 498-501, April) 1921.)> 
Intensity Minima in Spectra of Speculum Gratings—A series of intensity 
minima, resembling absorption lines, are’ to be found in the continuous 
spectrum of a speculum grating at such’ wave-lengths as are being tangen- 
tially diffracted in other orders: They ate limited to’ the azimuth of polari- 
sation with electric vector perpéridicular to the rulings and appear best in _ 
stich gratings as show strong spectra in several orders. While they appear 
in the visible spectrum ‘for a deeply fuled grating, in’ general‘ they may 
be observed only for longer wave-lengths—say between 0-8 uw and 2 p. 
5 simple energy considerations furnish a fairly satisfactory ex- 
of the it is highly desirable’ that’ the Rayleigh- 

grating theory be modified and extended ‘to ‘fit these and similar 

vies that a new theory be developed. 
| Importance to the Spectroscopist.—It is highly 
work on the Zeeman-effect or other polarisation phenomena with speculum 
gratings be arranged—as may easily ‘be done—so as to avoid ‘this effect. 
The same may be said of infra-red absdrption measurements. AUTHOR. 


1063. The Spectrum of Electrically Exploded Wires. d. A. Anderson, 
(Mt. Wilson Observat.: Contrib. No. 178; , Astrophys. J. 51. pp. 37-48, 
absorption. spectra, such as those given 
thas and some stars, have not been reproduced fully in the laboratory. 
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have been limited to wave-lengths. below 0-56 4 for iron and have not 
included the high-temperature linés. The author has developed a method 
of obtaining high-temperature absorption speciva, which consists in electrically 
g @ fine wire in a confined space. ‘When the explosion occurs 
in air confined in a tube or ‘slot, 
spectrum crossed by the absorption lines of the elements composing the 
wire. The spectrograms reproduced show that for iron an absorption 
was obtained which extends to 0°66 yw and includes all classes 
of lines: except the pronounced’ enhanced: lines. Copper, nickel; and 
in were also investigated. ‘When the method has been more fully 
solar type. 

New Laboratory Source-of LightiBy discharging « large condenser, 
charged to 26,000 volts, through a fine wire 5. cm. long, about 30 cals. of 
energy were dissipated in about 10-5 sec. If all this energy had gone 
into the 2 mgm. of wire it would have raised its temperature to about 
300,000°. Actually, .the brilliant flash which resulted had an: intrinsic 
intensity corresponding to a temperature of about 20,000°, or about one 
hundred times the intrinsic brilliancy of the sun. The character of the spec- 
trum and also the pressure developed depend, of course, upon the energy per 
unit mass and also upon the initial pressure and volume of the surrounding 
gas. When the wire was exploded within a tube or slot under a bell jar 
exhausted to 2 cm. pressure, a line emission spectrum was obtained. As the 


air pressure was raised the continuous background increased in intensity 


and the spectrum became more and more an absorption spectrum. ' Because 
of the high temperature, the continuous spectrum extends far into the 
ultra-violet, This source should be useful in studying the pressure shift 
of lines, as pressures of 50 atmos. can readily be obtained. The spectro- 
grams already secured show the effect clearly. The appearance of the 
flash is shown by direct photographs. Its size corresponds to a speed of 
propagation in open ain of about 3-3 km. per sec,. Some striking mechanical 
effects of the explosion are briefly described. 

Meteorites Falling into the Sun.—In_.a theoretical discussion the author 
points out that meteorites falling into the sun would be given a relatively 
enormous amount of energy in a short time and hence would be exploded 
by mechanical means much as his wires were exploded by electrical means. 

Fine Wires.—A simple method of producing on a lathe wires weighing 


1064. Characteristics of , Absorption. Spectra Produced by the Electric 
Furnace. A.S. King. (Mt, Wilson Observat. Contrib. No. 174. Astro- 
phys. J. 51. pp. 13-22, Jan., 1920.)—-A bsorption Spectra of Metallic Vapours, 
Produced by the Electric Furnace.—By placing a short plug of graphite in 
the middle of a tube furnace, a.continuous spectrum corresponding to 
the temperature of the plug was obtained as a background for a pure 
absorption spectrum due to the hot metallic vapour. Barium, calcium, 
cobalt, iron, nickel, and titanium were investigated. ; 

Relation of Absorptive Power to Temperature Class —The furnace 
demonstrates, more clearly than is possible with the arc, the fact that 


‘in absorptive power. This variation was found to be closely related to | 


the behaviour of the lines at different furmace temperatutes. The lines 
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Spectriim, these lines often being faint in the arc. As the temperature 
of ‘the plug tises, ‘lines appear in absorption which ate given’ faintly in 
n at lower temperature. The result is that the felative intensities 
in absorption correspond with those in the emission spectrum several 

hundred degrees lower. 
Mixed Absorption and Emission Spectra of Metallic By plac. 
ing the graphite plug beyond the middle of the furnace tube, mixed spectra 
were obtained ; for whether the heated vapour emits or absorbs more 
light of a given wave-letigth 4 on the relative temperatures of the 
Thus the lines of either ‘the low temperature or 
temperature could be obtained in emission or ist’ absorption 
or su at will. Striking effects were obtained with calcium and 
iron. adjusting the background; the author secured’ ‘on thé’ same 
specttogram the high-teiipératire linés‘in emission; the low-temperature 
lines in'absorption, and intermediate lines suppressed. These experiments 
may help to explain stellar spectra containing both bright and dark Vines. 
Experimients are also described in Which the incandescent) vapour in the 
tube, without a plug, gave an absorption spectrum, consisting’ only of 
which ‘in ‘the emission ‘spectrum ‘at lower’ température’ are 

-réversed. 


Kirchhoff's Law ; to the Absorption Spectra of Metallic 
a in the Electric —This is briefly discussed.’ Aurwon. 


1068. Intensity Differences between Band Spectra Emitied by the Electric 
A. S&S. King. (Mt. Wilson Observat. Contrib. No. 1094. 
Astrophys. J. 53. pp. 161-164, March, 1921.)—Large-scale photographs 
of the “ cyanogen band at A3883, made in the third order of a.30-ft. 
spectrograph, showed the A, series of lines is enhanced over the Ag series 
so as to become the dominant series; also a new faint doublet appeared. 
The two series, then, seem not to belong to the same temperature class, 
and may be expected to be differently affected by pressure, etc. , The 

‘ cyanogen" band at A4216 also showed similar changes. In the Swan 


Spectrum of Manganese; Variation with 
Temperature to 2400°, A. S. King. (Mt. Wilson Observat, Contrib. 
No..198. Astrophys. J. 53. pp, 133-143, March, 1921.)—The spectrum 
produced in the tube-resistance furnace at 1700°, 2000°, and 2400° C. 
was examined from, A2795 to A8200; but no lines were, found _beyond 
A6500.\, Tables are given of the relative intensities of the lines in the 
are, spectrum and in. the furnace spectra for the three. temperatures,; 
also the temperature classification of these lines according to the method 
used. in, previous articles. Some lines observed at 1560°.C. include the 
triplet A4031. to A4035, still strong and well reversed at this low temperature, 
As with other furnace spectra, the ultra-violet wave-length limit is shorter 
the higher the temperature. In the discussion the interesting behaviour 
of some of the lines is pointed out.. None of the,enhanced lines given 
occur the furnace spectrum. [See-.Abs. 4074 


_ 1067. k Spectra of Iron and Cobalt in the Extreme Ulira-Violet, 
L. and 7 och. (Comptes Rendus, 172. pp. 851-854, April 4, 1921.)— 
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have previously been given [Abs. 559 (1920)). ‘The present paper . 
wave-lengths and intensities of 115 iron lines from and 
of 143.cobalt lines from Al846 to. Al455. A. W, 


1068. Spark Spectra (Cadmium and Lead) in the Extreme Ulira-Violet, 
L, and E. Bloch. (Comptes Rendus, 172: pp. 803-805, March 29, 1921.)— 
Wave-length tables are given for 67 zinc lines in the region A1840.to 
A1443, 99 cadmium lines from A1845 to A1415, and 10 lines in the spectrum 
of lead between A1822 and Al406. Most of the lines are rather weak 
(intensity 4 or less), but the lead lines A1621- 7 and A1796-3 are both of 
40. | AW. 


"1069. Spark Spectra in the Extreme Ulira-Violet of, Carbon, 
Iron, and.Nickel. R.A. Millikan, I. S. Bowen, and R. A. Sawyer. 
(Astrophys. J. 53. pp. 150-160, March, 1921.)—Spectroscopy of the Extreme 
Ultra-Violet.—-(1) A concave grating to be suitable for work in this region 
must satisfy,far more rigorous demands than for work in the visible and 
should throw most of the light into the first-order spectrum. The authors 
therefore had some gratings ruled with great precision and with a light 
touch so that about half the original surface was left between the rulings. 
It was not found practical to increase the number of lines to more than 
‘(1100 per mm... (2). Measurement of the wave-lengths, Equations for. the 
corrections to be applied to plate measurements because of the flatness 
of the 'plate and its inclination to the axis of the grating are derived, and 

Spictva of Carbon, and Nickel in the Extreme Ulira- 

Violet The intensities and wave-lengths, accurate to about 0-2A., of 
about 75 lines due to carbon (A360-A1931), of about 200 lines due to iron 
(A271-A2153), and of about 75 lines due to nickel are 


in Calcium Ave Spectrum, -A3\60: 40 
L. F. Miller. (Astrophys. J. 53. pp. 224-230; April, 1921.)—A 4-mm,, 
4-amp. arc between Ca electrodes, one water-cooled, the other pointed, 
was operated in a chamber in which the pressure was varied fromi’5 to 
76 cm. of Hg. By using the second order of a 21-5-ft. grating; shifts 
of 0-001 A. could be detected. Table II gives the mean results for 76 
lines. ‘The H and K lines, the P and T series lines, and a‘few other lines 
show a shift of 0-001 A. or less. All lines which broaden toward the violet 
show a shift toward the violet; all others tend to shift toward the'red. 

e shift is the same for all lines of each term of a series, and increases 
ith the term number, except that there is an indication that for the 
lower term of the T, series the shift is positive instead of negative as in 
the case of terms 4 to 6. Mechanical shifts were eliminated by comparison 
with ‘iron ‘lines of class @ and’ 6. ‘AUTHOR. 


1071. The Balmer Series of Hydrogen, 
Line Spectra. R.T. Birge. (Phys. Rev. 17. pp. 589-607, May; 1921.) — 
Balmer Series of Hydrogen.—(1) A rigid comparison of experimental with 
theoretical vesulis is the main purpose of the paper. It is concluded that 
Merton’s measurements. of the separation, half-width and nee 
intensity of the H, and H, with values erived’ from the 
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recent Boht-Kramers developments of the quantum theory, if a general 
field of 100: volts per cm. is assumed. After,the fine structure.has been 
analysed and) the “circle’’ line computed, determining: the. position, of 
the components from the Sommerfeld theory and. the relative intensities 
from the Bohr-Kramers theory, the frequencies of all.lines are fitted-into 
the Bohr relativity formula. (2) The Rydberg constant for His then 
calculated to be 109,677-:7 + 0-2, (3) A discussion of observations in 
high pressures concludes the paper. 

The Rydberg spectral series constant for-a mucous of infinite mass 


1072. Origin of Band Spectra Y. Takahashi,. “(Phys. Math, Soc. 
Japan, Proc. 3. pp. 20-28, Feb., 1921.)—Assuming a diatomic molecule 
consisting of two atoms at a distance i apart, the molecule rotating about 
an axis perpendicular to / through the centre of mass, and accepting the 
quantum relations of Bohr and Sommerfeld, it is shown that a formula 
representing a system of band spectra may be deduced from the oscillation 
of the atoms inm,the direction of 1. The theory developed leads, to good 
agreement | with values, deduced from viscosity, thermal conductivity, 
ete, for the diameter,of the molecules of nitrogen and oxygen, and also 
feisty good. for the heads of the bands. 

A of the Author's. Formula to Fulcher's Band (idid., pp . 30- 
33, March, 1921. )}—Fulcher [Abs. 417 (1913)] isolated two triplet tea 
when investigating the low-potential discharge in hydrogen. Takahashi 
here shows that the above-mentioned formula will represent the Fulcher 
band if a positively charged hydrogen in 

1073. Ulira-Violet Absorption . Spectrum ‘of ‘Benzene Vapour. K. 
Schulz. (Zeits.. wiss, Phot. 20. pp. 1-35, Nov., 1920.)—After discussing 
previous work on this subject, the author describes his own measurements, 
which have been made with the help of a concave grating having a radius 
of curvature equal to 6-47m, and ruled with 15,450 lines per inch. 
As source. of light use was made of the iron arc, photographs being taken 
of the first-order spectrum ; the positions of 75 bands were determined 
to within 0-01-0-1,A.U., the results being compared with those obtained 
by Witte (1915).. Between the members of a. anchgisn the mean differ- 
ence in wave-length is found. to.be 92-1. 


1074. Magnetic Separation of Neon Lines and Wiest Rule. He. 
Nagaoka... (Phys. Soc.,. Proc. 33. pp, 83-98; Disc., 98-99, Feb., 1921.) 


'—Contains the results of an investigation of the Zeeman-effect for neon 


lines, The. departures from Runge’s rule—that the magnetic separation 
of the lines are aliquot parts of the separation of the normal triplet—are 
discussed. It is concluded that such are due to variations 
ofthe ratio e/m, AUTHOR. 


1075. ocean Spectra of the E s. M.de Broglie. (Comptes 
Rendus, 172. pp. 274-275, Jam. photoelectric electrons 
emitted by bodies excited by Rémtgen:rays are characterised by their 
velocity, which can be measured by their deviation in a magnetic field. 


In this way a.spectrum of velocities ™ be obtained for the SRM 
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expelled. ‘Rawlinson and Robinson (Abs. 182 (1915)] obtained in this 
‘way lines more or less sharp with radiators of iron and lead, and Kang 
Fu ‘Hw [Abs. 1164 (1918)} showed that for silver and tin two lines were 
obtained which were connected with the K-series of the metals by quantum 
‘relations. The author has carried out. experiments on the elements 
from molybdenum to barium, and has found corpuscular rays for these 
elements corresponding to the K-rays: At a point of the spectrum 
corresponding to the K-absorption band of the elements, there is found 
a selective emission band of photoelectric corpuscles, with an edge sharp 
on the side of smaller energy ; and the electrons at the beginning of the 
band have the velocity corresponding (by the quantum relation) to the 
discontinuity of absorption of the X-rays. There appear to be other 
bands aswell, but this statement can only be given with reserve. A, W. 


1076. Corpuscular Spectra of the Elements. M. de Broglie. (Comptes 
Réciti, 172. pp. 527-529, Feb. 28, 1921.)—In a former paper [see pre- 
teding Abstract] the author has shown that the principal character- 
istics of the X-ray spectra of the elements can be simply explained from 
a consideration of the magnetic velocity spectra of the electrons emitted 
by these elements, when they are exposed to the radiation of a beam of 
‘X-rays from an ordinary tube. The author now’ gives further details 
and results relating to this investigation. It is indicated how such a 
study of corpuscular ‘spectra might throw light on thé mechanism of 
corpuscles. | A. B. 


“1077. Bohr’s Model Atom Spectra. M. and L. 
Broglie. (Comptes Rendus, 172. pp. 746-748, March 21,  1921.)— 
Bohr’s atom comprises a central positive charge, around which gravitate 
Picie in certain stable trajectories, which have been called the K, 

etc., tings, gding from the centre outwards. To extract an‘eléectron 

‘from one of these rings energy of amount Wx, Wy, etc.; must be supplied, 

and if this work results in a periodic radiation, the quantum theory 

demands that the product hy, where v is the 
should be at least équal 'to We, ‘Wy, ete: ‘°° 

| __ Assuming that the transference of energy to’ the radiation is made 

y quanta Av, and that ‘we ought, in order to obtain'the velocity of’ the 
electron leaving the atom, to subtract the work of extraction corresponding 
to the ring concerned, it follows that a radiation of frequency ¥, ‘high 
enough for its quantum to be- greater than the work of extraction from 

K, L, etc., rings of a radiator, would give electrons K, L, etc., having 
energies h(v — vx), hiv — etc., On leaving the atom. If the corpuséular 
spectrum of the velocities of the emitted electrons is obtained, there should 
be found a line corresponding to each of these energies. In the case 
where a radiator is excited by a continuous spectrum of rays having a 
superior limit of frequency v, the preceding lines would become bands 
with sharp edges on the side of greater corpuscular velocities. 

The radiator also emits X;fluorescence rays K, L, M, etc., and these 
Tays correspond to. the expulsion of electrons L, M, N, etc., possessing 
the uantum of the fluorescence rays diminished by the energy W,, 
Wu, n, etc., required for leaving the atom. 

If the radiator is surrounded by a thin layer of another body whose 
Bohr rings are K’, L’, M’, etc., the radiators of fluorescence of the first 

excite the corpuscular radiations of the second, aah there ‘would thus 
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thus observed the or retarded with respect 
to their position when the first radiator alone is .excited. Experiments 
carried out (Abs. 1075 appear to confirm the 


1078. of ‘Photoelectric: Emiision for High 
Broglie. (Comptes Rendus, 172. pp. 806-807, March 29, 1921.)—Con+ 
sideration of the experimental results previously obtained for numerous 
elements [see Ab8. 1075 (1921) and preceding Abs.] leads to the for 
conclusions. If abeam X of frequency vis used to illuminate a radiator | 
for which the Bohr rings correspond to values Wx, Wy, Wy, ete.; for the 
work of extracting the electrons, a series of corpuscular rays is obtained 
having for quanta hy — Wx, hv — Wi, hv — Wy, ‘etc., if the frequency vi 
higher than the frequency K; ¢.g., a radiator of copper illumimated 
a tube with a rhodium antikathode, giving an intense radiation of, the 
rays of this metal, presents a magnetic corpuscular spectrum of velociti 
comprising 4 rays, which correspond to: Vag, (thodium) — Wx (copper), 
Vax (rhodium) — Wy (copper), (rhodium) — (copper), ¥sx (chodium) 
— Wy (copper), The value of W, is taken equal to the quantum for the ~ 
ray Bs of the L-spectrum in the elements for which this discontinuity, 
has not been measured directly. 

The radiator A gives also fluorescence rays which furnish corpuscular 
rays following the same law as the above; but in this case,\ instead of 
4 rays, only three distinct rays are observed, because the difference in 
frequency of the a- and f-rays of the Ky series is exactly equal to 
W, — Wy. The corpuscular rays corresponding to rays of X-radiation 
in the incident beam have the appearance of bands with a sharp edge 
on the side of greater energy when their frequency is high (Pt, W); they 
have the appearance of rays, wide and diffuse on one side, when they 
are less penetrating (Rh). 

These considerations appear to explain both qualitatively and 
quantitatively, within the limits of the experiments, all the observed 
effects except One: that which consists in thé preserice of a corpuscular 
emission band with an edge fairly sharp on the side of smaller energy, 
and beginning near the quantum of the K-absorption band of the LW, 

A 


1079. Phoophoyescence; Action of Red oud Infra-Red Rays. M. 
Curie. (Comptes Rendus, 172. pp. 272-274, Jan: 31, 1921.)—-Describes 
experiments. onthe action of red and infra-red rays on various 
phosphorescent, substances. Two sources of light were employed ; 
the first consisted of a mercury arc provided. with a glass screen 
containing nickel oxide. This glass has two transmission bands, one 
in the red where the mercury arc emits no rays, and the centre 
of the other coincides with the mercury line A3660, which is transmitted 
with no appreciable diminution of intensity... The second source was 
an are lamp provided with a screen transmitting radiations at. the 
beginning of the infra-red and a small amount of visible red light. As 
previously known, the long-wave radiations suppress the phosphorescence 
of certain substances, 
VOL. XXIV.—a.—1921. 2-— 
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sponding to the first radiator alone according to the mutual position 


422 SCIENCE ABSTRACTS. 


zinc sulphide by concentrating the infra-red rays on @ luminous patch 
produced by the A3660 radiation. ‘A black spot could be’ seen” where 
the tht rays wete concentrated, surrounded by a luminous patch. 
If the sulphide plate was then ‘moved, the black spot became luminous, 
and there was also seen a dark streak where the infra-red tays had passed. 
The reinforcement of the dark’ spot varied in ere and in uration 
with the phosphorescent substance used. 

- With a fluorescent substance no black spot or variation of intensity 


trated. A.W. 


1080. Law of Excitation of the Characteristic Primary X-rays. R. 
Brunetti. (N. Cimento, 18. pp. 266-284, Nov., 1919.)—A series of 
experiments are described which are intended to illustrate the law of 
the excitation of primary X-rays, hv = }mv*®. These experiments 
have been carried out with the following elements: Al, Fe, Cu, Zn, 
Sn, Cd, Pt, Pb. A. E. G. 


1081. Polarisation-Condition of the X-radiation in the Brennfleck.”’ 
K. W. Hausser and R. Thaller. (Deutsch. Phys. Gesell., Verh. 21. 
pp. 603-605, Sept. 30, 1919.)—Describes a study of the X-radiation in 
the neighbourhood of the region of the “ hot ” spot on the antikathode, 
using the Lilienfeld pinhole camera method. Photographs of various 
“ Brennflecks ” are shown in illustration. The results support Lilien- 
feld’s theory. A. B. W. 


1082. Post-hathodic X-Rays. R. Brunetti. (N. Cimento, 19. pp. 88- 
98, Feb., 1920.)—It is concluded as the result of the work here described 
that a new region of 

A. E.G. 


1083, Mass Absorption and. Mass Scattering Coefficients for X-Rays 
of Wave-length 0:13-1:05 A.U. C. W. Hewlett. (Phys. Rev. 17. 
pp. 284-301, March, 1921.)—I. Present Status of the Problem.—The mass 
scattering and mass absorption coefficients are defined, and a brief sum- 
mary is given of the results of previous absorption and scattering 
measurements in the regions. of wave-lengths on the short-wave side of 
the K radiation of the absorbing substance. | 

Il. Absorption and Scattering of Homogeneous X-Rays by Water, 
Lithium, Carbon, Nitrogen, Oxygen, Aluminium, and Iron at various 
Wave-lengths within the Region Bounded by 0-13 and 1-05 A.U— 
(1) The total absorption coefficient of homogeneous X-rays obtained by 
passing the X-rays from a Coolidge tube through a Bragg X-ray spectro- 
meter was measured for the above-named materials at various wave- 
lengths in the range indicated. The total mass absorption coefficient 
was found to be proportional to the cube of the wave-length of the X- 
rays over certain regions, but for all the substances where the investigation 
was complete over the whole range mentioned, the constant of propor- 
tionality was different for different ranges of wave-length. (2) Hydrogen 
is apparently an exception to the above statement, for its total mass 
absorption coefficient appears to be proportional to the 9/2 power of 
the wave-length of the X-rays. (38) The constant which multiplies the 
cube of the wave-length to give the true mass absorption coefficient is‘ found 


to be approximately proportional to the et of: the atomic munniber of 
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Gement, for Ti, and this indicates that Miley's 
will be found to hold for this latter element. The true inass 
absorption coefficient for iron is apparently not proportional to the cube 
of the wave-length for waves between 0-70 and 1:05 A:U. No explani- 
tion ‘is ‘suggested for this. (5) The true mass absorption cdefficient for 
the ‘elements, with the ex of iron, for wavé-lengths less than 0-20 
‘A.U! até smaller than is to be éxpectéd from ‘theory if ‘the electron has 
a diam. of the order of 10-18 cm. Compton's modification of the expres- 
sions for these absorption coefficients accounts for these experimental 
results if we assign to the electron a diam: of 0-75 to 0-85 x 1072 cm. 
{8) The lack of this decrease in the coefficients for ivon is attributed to 4 
shrinkage in the diam. of the electrons in the atoms on account of the 
closer packing of the electrons’in this element. (7) The mass scattering 
coefficient of all the substances used is less than that given by Thomson's 
theory, but no explanation has been found. (8) The mass scattering 
coefficient for hydrogen is approximately twice that for the other elements, 
and this is interpreted as further evidence that hydrogen has twice the 
number of scattering electrons per unit mass as the other elements. 
(9) The mass scattering coefficient for iron apparently increases for wave- 
lengths longer than 0-70 A.U. It is suggested as an explanation of this 
is of'the order of magnitude of 0-70 A.U. 

Projects for Further Absorption and Scattering Measurements. — 
(1) The scattering of X-rays should be measured as a function of the 
angle of scattering. (2) The absorption and scattering of hydrogen 
should be measured directly. AUTHOR. 


at 


1084. X-Ray Spectvogvap hic: with Cellulose. 1 and II. 

. O. Herzog, W. Jancke, and M. Polanyi. (Zeits. f. Physik, 3. 3. 
pp. 196-198, and 3. 5. pp. 343-348, 1920.)—The papers deal’ with 
an X-ray analysis of the “ crystalline “ structure of cellulose—employing 
the method of Debye and Scherrer. Cotton, ramie fibre; wood-fibre, art- 
silk, ‘and’a fibre of “‘ Viskose ” were examined, the results 6btained being 
almost identical in all cases. Observations lead to the result that’a 
thombic crystalline structure exists in cellulose, the ratio of perpen- 
of the ‘Slementary parallelopiped being : “1: 0- 4467. 

B. 

“1088: X-Rays in Water. F. F. Vier: 
tiller, (Zeits. f. Physik, 4. 1. pp. 131-145, 1921.)—Measurements 
have ‘been made of the distribution of intensity in cones of radiation of 
four different volumes in the ratio 1/100 to 1/10 to 1/1 in‘ ‘water ;’ the. 
experiments being carried out with three different hardnesses of radiation. 
This’ Hines ‘of equel intensity have: been determined ‘under’ the ‘varying 
conditions of experiment. | 
"The intensity of the scattered radiation in water increases (1) ‘with 
increasing exciting voltage, (2) with the volume under radiation, ap- 
proaching a limit, (3) with increasing depth, approaching a limit, (4) with 
approach towards the central beam. 

The upper limit of the absorption coefficient in water for three different 
voltages has been determined by a new method. The lower limit of the 
scattering coefficient oy,4-, has a value 0-074 which is probably con- 
Stant for the range of voltage under Consideration. A BOW. 
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1086. Reflection of X-Rays from Calcite. B.Davis and W.M. Stempel. 
(Phys. Rev. 17, pp. 608-623, May, 1921,)—Percentage of monochromatic 
 K-vays veflected.from calcite, for wave-lengths ranging from 0-3 A. to.0-8 A. 
was studied by means of a dowble X-ray spectrometer, A narrow beam 
of general radiation fell at.an angle upon a crystal designated as A and 
the reflected beam was allowed to fall upon a second crystal designated 
B, The intensity of the beam from B was then compared, by means of 
the ionisation produced in an ionisation chamber, with the direct beam 
from .A.. Percentage reflection was found surprisingly large when the 
surfaces of the two crystals were strictly parallel. The percentage reflec- 
tion Wil: mpon the of the apd 
upon crystal A. 
te Significant, energy distribution curves were found when the ctystal B 
was mocked, through mall angle on either side. of parallelism, A. 
sensitive micrometer motion was provided for rotating crystal B about 
beth a horizontal and also about a vertical axis, necessitated by.,the 
extremely narrow energy distribution curves obtained. Three pairs of 
crystals were investigated. Pair (A,;—B,) where A was a rather imperfect 
specimen of Montana calcite and B, was a clear specimen of Iceland 
spar, The surface of both crystals was polished. Pair (Ag — Bg). 
Here a clear specimen of Iceland spar was split. The two split surfaces 
were polished and the crystals mounted so that reflection was from the 
surfaces that. had. been contiguous before splitting. Pair (Ag — was 
leaving surfaces unpolished ; mounting the same as (As — Bg). 

The rocking curves vary greatly in width, depending upon the nature 
of the reflecting surface; 16’’ of arc for width of half maximum when 
crystal is a good sample and the surface is the natural split surface (not 
polished). When crystals are not perfect samples and surface, polished 
as much as 57’’ of arc was obtained. For any one pair of crystals the width 
of the half maximum of these rocking curves is a linear function of the 
wave-length with a definite finite intercept depending upon the condition 
of the surface. The more perfect the crystal the less does this width 
depend upon. wave-length. 

Percentage reflection is a function of wave-length, but is less so the more 


aS - ” perfect, the crystal. For the pair (Ag — Bg), it was nearly independent 


» of, wave-length. It would seem that the reflection from a really perfect 
crystal would be of wave- and be greater 
lisd 
1087. of Reflection of X-Rays by Rock-Salt. w. Bragg, 

R. W. James, and C. H. Bosanquet. (Phil. Mag. 41. pp. 309-337, 
March, 1921.)—-The values of the reflecting power different 
faces of rock-salt have been measured for eighteen glancing angles over 
a range between 5° 30’ and 30°0’. The values obtained have been com- 
pared with those calculated from the theoretical formule for reflection 
deduced, by Darwin [Abs. 1079 and 1262 (1914)] and Compton [Abs. 308 
(1917)] and it is shown that they afford strong confirmation of the 
accuracy of these formule. The greatest care was taken to make the 
measurements.as accurate as possible, in order that they might serve 
as a basis for an analysis of the arrangement of the electrons in the atom. 
Possible arrangements. are discussed. In order to confirm the. results, 
the effect of temperature on the intensity of vetection must be more 
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pre hace hm The authors intend to make a series of 

at liquid-air temperature, in order to be able to extrapolate to the values 
at absolute zero. It is hoped to extend the measurements over a wider 
range of angles at low temperatures. It is intended, further, to, repeat 
the experiments with KCl in order to check the formula.in this case. 
Sylvine affords a simpler case for investigation than, rock-salt, since the 
ions of potassium and chlorine will, in provebility, 
structure. A. B. W. 

6001 
1088. Doublets: in K-Series of. X-Ray Spectra. N. Stensson. 
(Zeits. f. Physik, 3. 1. pp. 60-62, 1920.)}—An analysis of Siégbahn’s 
observations [see Abs. 1397 (1919)},om the K-series of X-ray spectra, 
particular attention: being paid to the a-doublets in the region copper~ 
chlorine. A comparison is made betwéen the experimental observations 
of Siegbahn and.:the theoretical deductions-of Sommerfeld relating to 
frequency difference between Kas, Kag, and Ka, doublets, 
1089. of Radiation in Closed Gas-Veséels. 
A: Recker ead: (Ann.:d. Physik, 64. 7. pp. 625-645, 
April 19, 1921,)——A theoretical paper dealing with the secondary X-radia- 
tion from the contained gas. and from the walls of a closed: vessel. 
Does not permit of a concise’ abstract. A. B. ire 


1090. Absorption Limits in the L-Series. G. Hertz. ‘(Zeits. f. Physik, 
3. 1. pp. 19-25, 1920.)—Experiments are described and results are tabu- 
lated indicating the critical absorption: wave-lengths of the L-series for 
the following elements: Cs, Ba, La, Ce, Pr, Nd. The observations are 


applied to test Kossel’s relation = "x, and are found to 


Excéllent agreement is also obtained when the observed frequency- 
difference between the absorption limits (A, — A,) are compared with 
(8 — a’) of the L-doublets. 


4091. Critical of the L-Series. “A. Smekal. 
(Zeits. f. Physik, 3. 4. pp. 243-246, 1920.)—Measurements of the critical 
absorption frequencies of the L-series made by G. Hertz [see preceding 
Abstract] confirm the statement of the author that only three critical 
frequencies exist and that the A-doublet’is not real. A. B. W. 


1092. Rénigenograms Obtained by Means of Mica Piles Composed of 
Crossed Lamella. F. M. Jaeger. (K. Akad. Amsterdam, Proc. 23. 5. 
pp. 676-678, 1921.)—It was stated previously [Abs. 89 (1921)] that the 
rontgenogram obtained by means of a system of mica lamellz crossing 
at definite angles ¢ is not;a mere superposition of the images obtained 
by means of.each lamella separately. The results of further investiga- 
tions show that this conclusion cannot be considered as justified in its 
generality and that the images obtained must really be considered to be, 
at least in their principal features, superpositions of the images of a,single 
lamella turned with ee the —_— Certain 
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deviations’ do, however, occur: some spots were lacking. in the last 
photographs which were visible in the film-image. with moderate intensity, 
and generally the relative intensities of the spots were different from 
those in the ithage of the combined films. These deviations are explainable 
partly by the influence of a selective absorption of some wave-lengths 
T. H. P. 


1093. X-Ray Crystal Analysis of Thirteen Common Metals. A. w. 
Hull. « (Phys. Rev. 17. pp. 571-588, May, 1921.)—The author’s method 
of powder analysis was used. In the case of anisometric substances, 
the crystal system and axial ratio were found by means of plots by the 
method described in the preceding paper. The lattices of chromium, 
molybdenum, and tantalum were found to be body-centred cubes with 
sides 2-895, 3-143, and 3-272 A. respectively ; cobalt a, nickel, rhodium, 
palladium, iridium, and platinum have face-centred cubic lattices with 
the sides of the cubes 3-554, 3-540, 3-820, 3-960, 3-805, and 3-930 A. 
respectively ; cobalt B, zinc, cadmium, and ruthenium have hexagonal 
lattices of the “ close-packed’ type with axial ratios 1-63, 1-86, 1-9, 
and 1-59 ively and with the triangular sides 2-514, 2-670, 2-960, 
and 2-686 respectively ; and indium hasia face-centred tetragonal 
lattice with axial ratio 1-06 and the side of elementary prism 4-58 A. 
The structures found for cadmium, zinc, and indium are close-packed 
arrangements of solid prolate spheroids, while that for ruthenium is a 
anew -packed arrangement of oblate spheroids. AUTHOR. 


1094, Graphical Determination of Hexagonal and. ‘etragonal Crystal 
Structures from X-Ray Data.. A. W. Hull and W. P. Davey. (Phys. 
Rev..17,, pp. 549-570, May, 1921.)—Graphic Method for Interpreting 
X-Ray Patterns, of Powders.—For each type of lattice the logarithms 
of the theoretical spacings of the different planes are plotted as functions 
of the axial ratio, Six such plots are reproduced, three for the hexagonal 
and three for the tetragonal system. By, plotting the logarithms of the 
observed spacings on the edge of a strip of paper, this may be fitted by 
trialto the theoretical plot; the axial ratio and type of lattice being 
thus found in a few minutes. 

Crystal Structure of Zn, Cd, In.—As examples three complete analyses 
are given. .Zinc is shown to be a hexagonal close-packed assemblage 
of prolate spheroids. The axial ratio is 1-860 and the side of the unit 
triangle 2-760 A. Cadmium shows a. structure like that of Zn, with 
axial ratio 1-89 and elementary triangle 2-980 A. Indium shows a 
structure nearly like Al (cubic close-packed), viz, a tetragonal close- 
packed arrangement of prolate ~— with axial ratio 1-06 and a 
unit square of 4-58 A. ial _ AUTHORS. 
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1095. Collision of 4-Particles with Hydrogen Atoms ; Atoie Liberated 
in Excess of Theoretical Number. E. Rutherford; (Phil. Mag. 41. 
pp. 307-308, Feb., 1921.)—Reference is made ‘to two newly developed 
methods of counting ** H-atoms ” produced by close collision of a-particles. 
The: general results so far obtained by these methods indicate that the 
number of H-atoms liberated is much larger than the theoretical number 
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author's original estimate [see Abs..912 (1919)]i The results also confitmn 
the observation that the H-atoms tend, for’the high velocities of the 
@-particle, to be shot forward in the direction of the a-particle, but not 
to the same extent as the preliminary experiments showed. The author 


draws attention to a slip in the original paper ro which, however, 


1096. Chemical Effects of a-Radiations. E. Wourtzel: (J. de 
Physique et le Radium, 2. pp. 53-61, Feb.; 1921.)—Mathematical discus- 
sion of the experiments on the chemical reactions caused by a-rays when 
radium emanation is confined in glass vessels together with various gases 
(NHg, HS, NgO, COg) [Abs. 632 (1920) and 263 (1921). The formule 
agree with Lind [Abs. 759 (1919)} whose formula covers a wider range — 
of gas pressure and volume (diameter of bulb) than Lind supposed. The 
author differs from Lind, however, as to some numerical data and some 
conclusions. The formula of Duane and Laborde cannot be applied to 
the experimental conditions of Scherrer and of the author. The syn- 
thesis by a-radiations of water from electrolytic gas (Lind) differs from the 
decomposition of NHg because in the latter case only theenergy absorbed 
by the NHg molecules is transformed into chemical energy, whilst the 
energy absorbed by Ng and Hg is lost. Both pure H and Ocan be activated 
by the radiations to react with other activated (and possibly with non- 
activated) molecules; but the reactions appear too complex so far for 
discussion. Reactions need not be purely ionic, and the author agrees 
with Debierne—he was said by Lind to differ—stating more precisely 
even that chemical reactions are due to the shock between a-particles 


H. B. 


| 1097. Collisions of a-Particles with Nucles. ©. G. Darwin. 
{Phil. Mag. 41. pp. 486-510, March, 1921.)—In a series of papers Ruther- 
ford [see Abs. 912 (1919)] treated of a long course of experiments on this 
subject, . The first of these papers dealt with hydrogen, and he drew several 
interesting conclusions, the most striking of which was that in: these 
collisions the a-particle and the hydrogen nuclei could not both be regarded 
as simple point-charges. The object of the present paper was to submit 
these experiments to a more rigorous analysis, and as to try and discover 
more definite information about the structure of the nucleus. The author 
deduces from the experimental data what he calls the “‘ collision relation,” 
and shows that this relation is quite different from that for the collision 
of two point charges. The remainder of the paper describes an attempt 
to make models of nuclei which shall give the same ‘‘collision relation” 
as ‘the experimental. The models all obey the inverse square law at 
great distances, and the investigation is limited necessarily to cases where 
the orbits dre integrable, which makes them rather artificial. In all 
the models considered, one particle is still taken as a point charge, and 
the complexity is attributed to the other. In view of the trend of modern 
physics, it is assumed that the a-particle has the complex nucleus. From 
the first model the author concludes, with some probability, that experi- 
mental data cannot be accounted for, if the a-particle is equally likely 
to be orientated in any direction—in fact, Rutherford’s suggestion of a 
plate’ nucleus (radius 3 x cm.) is supported. Two plate-like 


models are tried and are seen to give closer resemblance to hizo oe 
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mental curves, For the present, however, until the jatter, ar confiamed 
A.B. W. 


| 1098. Distribution of Active Deposits of Radium, Thorium, endulvticinn 
in Electric Fields. G. H. Briggs. (Phil. Mag. 41. pp. 367-377, March, 
1921.)—In his experiments on this subject the author has confirmed 
Wellisch’s conclusion [see Abs. 568 (1915)] that a definite. percentage of 
the active deposit atoms from RaEm is initially positively charged at 
the end of the recoil path, the remainder being neutral.. The error of 
Henderson’s experiments [Abs.. 448 (1916)] is pointed out. The author 
indicates the importance of the part played. by the recoil of RaB from 
the electrodes, and the percentages of| RaB initially positively charged 
in various gases have been measured; from this the percentages of 


kathode of the active deposits of radium, thorium, and actinium has been 
given on the assumption that the percentages of ThA and AcA and of 
ThB and AcB, initially positive in the gas are identical with those of 
RaA and RaB respectively, as is to be expected from their isotopic nature. 
The distribution of the active deposit was experimentally determined 
for eight gases in a parallel-plate vessel, and found to be consistent with 
the theory, as also were Lucian’s results [Abs. 189 (1915)], for the ond 
tribution of actinium active deposit in air in a cylindrical vessel. 

An apparent connection between the percentage of recoil atoms initi- 
ally positive in a gas and the temperature at which the gas begins appre- 
ciably to dissociate has been indicated and a theory, based on the assump- 
tion that the molecules of a gas are decomposed by the deposit atoms 
_— their recoil, is aaa to seis the behaviour of the deposit atoms. 

A. 


“1099, Mobility of Radio-active Ions in the Flame. H. Schén- 
born. (Zeits. {. Physik, 4. 1. PP- 118-130, 1921.)—It is shown that the 
radio-active recoil atoms ThC”’ in the ordinary luminous gas flame carry 
positive charges. The conditions have been examined under which jt 
is possible to obtain a uniformly continuous emission of radio-active 
ions from a metallic electrode in the flame, without the occurrence of the 
disturbing factor of corrosion of the metal surface. Careful measurements 
have been made of the mobility of ThC’’-atoms in a Bunsen flame, and 
the dependence of the mobility on the temperature of the flame.. As a 
result of such observations it is shown that the mobility of the positive 
ions at the temperature of the Bunsen flame has a value lying between 
200 and 400 cm,/sec. per volt/em. This result is in agreement with the 
observations of Lusby [Abs. 367 (1912)} and in contradiction to the results 
of Andrade (Dissertation, Heidelberg, 1911). 
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1100: Dilatation of Gold-Copper’ Alloys. A. Portevin 
and J. Durand. (Comptes Rendus, 172. pp. 326-327, Feb. 7; 1921.)— 
Gold containing about 20 % of copper is known to be brittle, but this can 
be cured by tempering (Abs. 1116 (1919)]. ‘The effect is due to a trans- 
formation ‘already studied by Kurnakov [Abs. 483 (191)]. The authors 
test an alloy with 26-2 % of copper, previously tempered at 700°, in a 
Chevenard dilatometer. The heated alloy first contracts, then expands 
suddenly by several fhousatidths near 400°, contracts again when further 
heated to about 600°; a similar inverse curve is described on cooling, 
but the sudden change then takes place near 350°, the heating and cooling 
curves intérsecting. When in series of tests the heating is pushed only 
to 100°, 200°, or 300°; the heating and cooling curves do not intersect; 
when the heating is carried to 400° and to 500°, the peculiar intersecting 
curves aré observed. The’ ‘gold-copper ‘alloy thus ‘behaves somewhat 


> 


2101, Specific Heat and Thermal Régiitor Costa K. 
(Zeits. Physik, 3. 1. pp. 9-18, 1920.)—According ‘to 
the theory of specific heat as developed by Einstein and Nernst and applied 
to crystals in Born’s ‘‘ Dynamik der Krystallgitter” (c.f. Abs. 446 (1913), 
the energy content of a polyatomic'crystal consists of two components : 
Uj, due to the elastic waves passing in all directions (Debije) and U3, 
due to the atomic oscillations which the atom-lattices of the crystal; 
taken as rigid systems, describe with respect to one another. The Uy 
might be determined if the atomic frequency vy were known, and Uj 
can theoretically be defined, but the mathematical calculations offer great 
difficulties. The anthor deduces approximate formule for U, which he 
tests with respect to Crystals of rock-salt, sylvine, fluorspar, and ‘pyrite: 
Therma! dilatation and specific heat are intimately related, but the 
formule for crystals are very complex. Physically we may imagine 
that the elastic waves deform thecrystal faces until the elastic forces balance 
thé wave-pressure which is analogous ‘to thé radiation-pressure. There 
are very few data on thermal dilatation of crystals: Réntgen and Griineisen 
TAbs. 1062 (1919)} for diamond, Valentiner and Wallot for fluorspar 
and pyrite [Abs. 1542 (1915)), and definite conclusions are not drawn. © 

“4102. Thermal Effect af Slow Current ut of Air past Series Platinum 
Wires ; Application to Hot-Wive Anemometers. J.S.G.Thomas. (Phil. 
Mag. 41. pp. 240-258, Feb., 1921.)—Describes experiments on the effect 
of a slow stream of air passing over a series of 11 fine Pt wires placed 
transversely to the direction of flow. The temperature-changes in éach 
wire at various speeds of flow’ate shown graphically, and the application 
of the results to the Soentrustion of sensitive directional hot-wire anerio- 
meters is discussed. = J. W. T. Ww: 


1103. Properties of H. L. Calliendar. 
pp. 63-65, Jan. 21, were also Engineer, 131. 
VOL. xxXIv.—a.— 1921. iH 
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p. 353, April 1, 1921.)—Both articles, reviews of Callendar’s treatise 

on ‘ The Properties of Steam and Thermodynamic Theory of Turbines,”’ 

1920, give brief resumés of the author’s investigations of the constitution 

of vapours generally and the properties of steam in particular. The 

equation of state of a perfect gas PV = RT, when modified into the 

ing» a minimum volume, accounts for the slight. heating of H 

nded through a porous plug which was observed by Kelvin and 

Joule, but not for the slight cooling observed in the case of most other 

gases. This is explained by the absorption of energy involved in the 

molecular dissociation accompanying expansion, and led to the further 

modification of the equation of state into the form V — b= RI/P —¢, 

where ¢ is the “ co-aggregation’’ volume, representing the diminution | 

of volume due to partial association, and must be expressible as a 

function of any two of the variables, P, V, and T, and may bea function 

of one only. The form suggested by van der Waals in 1873, giving 

a very complicated expression for c, although leading to fruitful investi- 

sagptirra has defied all attempts to fit it to actual observation, and this 

in spite of its expressing merely .a qualitative relation between the T, P, 

and V of a gas, and even as complicated by Clausius it entirely fails to 

represent the behaviour of CO ,. It has, in fact, come to be a hindrance 
rather than a.help. Prior to,Callendar’s work, engineers had 

for some three generations Regnault’s conclusion that the .total heat 

of steam was represented by a formula expressible in Fahrenheit units 

as» H 1091-7 + 0-305(¢ — 32). Peabody’s ‘‘ throttling calorimeter,’ 

based. on this formula, and devised for estimating the quality of steam 

supplied to engines under test, gave results which, according to Regnault’s 

formula, made the wetness of the steam supplied by the. boilers a negative 

quantity, i.¢., represented the steam as superheated, which was certainly 

not the case. The Germans had used empirical formule, and were fol- 

lowed uncritically by American computors of elaborate tables which, 

when tested by calculating the specific heat of steam by two equivalent 

thermodynamical methods, led to discrepancies amounting to as much 

as 20%. Callendar attacked the problem by devising mew and highly 

_._~—s accurate methods of determining total and specific heats and also of 

_ _—«qdettermining with precision the law for the adiabatic expansion of steam. 

» _—~«SOC'Then deducing the value of ¢ from the cooling effect when a gas is ex- 

"panded through a porous plug or restricted orifice, he showed that for 

‘most practical purposes it may be taken as a function of the temperatures 

| only, and written c = c, (T,/T)", where c, is the value of c at the. tempera- 

ture T,. Hence he showed that V — b= RT/P — c,(T,/T)", known as 

the Callendar characteristic equation. By means of this and thermo- 

dynamic principles he showed in his great paper in the Roy, Soc. Phil. 

Trans., 1900 [Abs. 374.(1901)}, that formule tacit all the properties 

_of steam were deducible,. G, W. T. 


1104. Specific Heats of Vapowrs, A. Leduc. (J. de Physique et 
le Radium, 2, pp. 24-30, Jan., 1921,)—-The author has previously described 
a method of calculation for the principal specific heats C and c of vapours 
and for their ratio y from the immediate neighbourhood of saturation 
to the superheated condition. The present paper is an extension of 
the former work. The classical formule of van der Waals ‘and of 
Clausius, which have the advantage of generality, but fail in accuracy, are 
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replaced by a formula which represents the facts much more. accurately 
at all temperatures when the pressure does not exceed 1/20th (or even 
4/10th) of the critical pressure, namely: Mpv = RT¢(T, where M 
is the molecular mass, R the universal constant which the author has 
determined experimentally to be 8319 x 104 c.g.s,, and @ the relative 
molecular volume of the vapour with respect. to a perfect. gas, i., the 
ratio of the experimental specific volume to that calculated from the 
expression Mpv = RT. Experiment shows that ¢ reduces to unity as 
p tends towards zero, and is accurately represented within the above 
pressure limits by an empirical formula, ¢ = 1 — mp — np®, derived. 
from that of Regnault, where m and » are functions of T which are deter- 
mined from previously established formule based on the principle of 


= . + = RMP. (1 +6), 
WT . + T. — = P/T . (1 +6’). 


C is then calculated for superheated vapours ray pressure < Buse 


TdF 1+ & ” ” 
€) fat ite, = the 


c heat of the saturated — For ae in the immediate 
neighbourhood of saturation C, ju (i+ . The  Fatio 


mental results are given for water-vapour ranging from the saturated 
to. the superheated,.state.. Here for the saturated vapour y passes 
through a maximum towards 140°,,while C and ¢ increase more 
and more rapidly from. 100° to, 160°... These variations appear to be 
the resultant of two effects... Elevation of temperature at constant pres- 
sure, lowers y and increases C and c ; while all three increase with pressure 
at constant temperature within the range considered, A discussion of 
the data of Holborn. Jakob, and Austin concludes 
thevpaper. _H, H, Ho. 

1108. Latent. Heat of Freesing for. the 
J. Narbutt.. (Phys. Zeits. 22. pp. 52-53, Jan. 15, 1921,)—This paper 
gives an approximate calcplation of the heat rendered latent in the solidi- 
fication of liquefied rare gases. If the latent heat of fusion per gm. atom 
(Ap; in kg. cals.) is divided by the absolute temperature of fusion (0, 
at atmospheric pressure) for, different elements, it is seen that these quo- 
tients, for the elements of a sub-group of the periodic system, only exhibit 
small deviations from a. single, value. The more accurate the deter- 
minations of. the latent heat. of the elements, the more nearly are the 
above quotients found to agree. For Na, K, Rb, Cs the value of Ap/o 
is 0-00168 ; for Zn, Cd, Hg it is 0:0025, and for Cl, Br, I the value is 
0-0048. It appears very, probable that the quotients for all elements 
of the principal group have the same value, and so from known elements 
the latent heat of other, elements can be calculated if their freezing-points 
are known. According to Eucken [Abs. 514 ow the isin of fusion 
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of argon per gm. atom is 0-268 cals., and ‘the absolute freezing tempera- 
ture is 83-8°, whence the constant Ap/6 is ‘00032. The following table 
gives the calculated values for the latent heat of fusion of the other tare 
gases. In the case of helium, whose freezing-point is not known,’ an 
approximation to the uppef'limit for Ap is given. If the values so found 
are reliable, it appears that the heat of fusion in the case of helium is 


Substance, Ap, Cals, 
Helium <1-15° 004 
Xenon ........ 0-43 
0-65 


Burger. (K. Akad. Amsterdam, Proc. 23. 5. pp. 691-704, 1921.)— 
substance is inserted, the boundary plane of the solid substance moves 
with uniform velocity. This velocity (linear velocity of crystallisation) 
has been measured by many investigators as a function of the tempera- 
ture of the surroundings. No measurements, however, have been made 
of the temperature prevailing during the solidification in the two phases 
and at their boundary plane, though it is the measurement of this tem- 
perature which is of great importance for a ‘true ifisight’into the process 
of solidification. More ‘than once the opinion’ has been expressed, that 
at the boundary plane ‘solid-liquid the’ melting-point temperature would 
prevail, but no grounds have been adduced in stipport: The author's 
observations are to the contrary, and his experimental conditions are 
carefully described, as also the method of ‘observation. Salol was the 
substance employed, and its advantages are summarised as: - slow! rate 
of crystallisation; easily supercooled; convenient melting-point of 
42°C. ‘The sources of the errors which may enter are considered in 
detail. ‘A full discussion is given of the results of ‘the measurements 
guided by theory. The quantities reqiiired ‘to be measured are: the 
linear velocity of crystallisation of salol at-differerit temperatures of the 
thermostat and in tubes of different known internal and external dimen- 
sions; the specific heat of the solid substance and of the liquid; the 
melting-heat of salol; the density and thermal conductivity of the solid 
substance and ‘of the liquid. The methods and conditions for these 
measurements are given in full. The rise of temperature was measured 
as a function of the time, the results being plotted on curves which are 
included in the paper. The registered’ curves are asymmetrical; the 
ascending branch (temperature in the liquid phase) being steeper than 
the descending (temperature in the solid phase): This difference decreases 
with the fall in velocity of crystallisation. Theory is shown to account 
for these observed facts. 
VOL, XxXIV.—a.—1921. 
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‘and boundary temperature is found to depend on 
nature:of the substance, and not 
wa beriridea oly heey cov Wee 

8107. of Radiometer: Action. G. Laski and F. Zerner.. 
(Zeits. f. Physik, 3.'4. pp. 224-242, 1920.)—A mathematical treatment 
dealing with the case of: spheres whose dimensions are of 
the same order as the mean free path of the'gas.. The:effect ofthe size’ 


Similarity, between, Garbon Dioxide.ond Nitrous Oxide. A, Ox. 
Rankine.. (Roy..Soc., Proc. 98, pp. 369-374, Feb..;2, 1921.)—-One of 
the most remarkable evidences in favour of the Lewis-Langmuir, theory 
of :molecular constitution, [see Abs. 991 (1919)} is the. close degree of 
equality between nearly all of the physical. constants of the two, cotn- 


shape, but,as if-each of ‘them had,an.externgl electron arrangement prac-. 


Crommelin, H. K.Onnes. (Comptes Rendus, 172. pp,/261-263, Jan, 31,, 
present; paper contains a, study of the:density curve, for, 
hydrogen between the critical paint (+ 239-91 C.).and the boiling-point. 
252-76 C.).. Previous work had determined the densities of,the liquid. 


1108. Negative Radiometer Effect and Photophoresis.: W. Gerlach. 
(Zeits. f. Physik, 2. 3. pp. 207-212, 1920.)—-Describes, radiometer obser- 
vations made with thin plates of selenium and ‘molybdenum glance. 
Amiong other things, the results showed that the negative effect changes 
to the positive effect if the red and ultra-red rays, for which the sub- : 
stance investigated is transparent, are cut off. Invthé experiments; 
only such effects were observed as would be obtained with pure radio- 
pounds, carbon dioxide and nitrous oxide. This identity) is attributed | 
by Langmuir to the arrangement of external electrons being the same, 
for the molecules of the two gases in question. It. is. the. purpose 
i of the present communication to show that, an appeal to the 
kinetic theory of, gases, in) conjunction with what is now known from 
| W.. L. Bragg's .work regarding the dimensions of atoms. [see 21 
| (1921)), produces. substantial additional. evidence: in. support of the 
) Lewis-Langmuir views. In particular it is shown. that the molecules of 
! tically the same as that of three neon atoms in line and, contiguous, 
| This arrangement is precisely that which Langmuir suggests, and is repre- 3 
| sented in the’ paper by. a diagram... The data which W. L. Bragg has Fe 
: derived from X-ray crystal measurements allow of the computation, of ye 
| the distance apart of the centres ef two meon atoms when their outer. % 
electron ‘shells are contiguous. A hypothetical molecule of. three neon 
| atoms with their centres in the same straight line, and successive centres 
| 1:30,x 1078.cm; apart, is constructed, and its; kinetic behaviour com, 
pared with that of the molecules of CO. and NoO.. n alternative model 
| ; 
| 


between the boiling and solidification pointy {sce Abs: 974, 


The'apparatus employed was very similar to that in previous experiments, 
exvept fori a modification of the cryostat in which superheated) hydro-. 


liqee@fied: gas, which then heated. by\ an. dlectri¢, current. . Experi- 
thental details are given; and a table of data is included. The deviations 


small as télead: to the conclusion that hydrogen obeys the 


law of the rectilinear diameter.) ‘Three points, however, of the diametet 
néarest to the ¢ritical point give more considerable divergences; ‘thr 
la¥gest being 1/200. Nitrogen has shown a larger divergence of |1/50, 
while that for argon is still more pronounced. An explanation of these 
is ‘hot attempted Owing to. the unknown nature of. the experi- 
niental errors. data obtained together with the ‘saturated vapour 
tensions perniit of «the: calculation \of »the heat) of vaporisation) L. 
and of? a! met dL — where: im. andi im! are the specific 

508, Dec. 16, 1920. Address delivered on occasion of reveiving Nobel Prizé) 
of Physics.)—The quantum theory arose from the search into the nature 

thé relation’ between the energy of radiation and its wave-length’ and 
tempétature. Rayleigh had ‘stated it as it should have been in-adevrd* 
ance with existing physical theory iri‘a formula agreeing with experiment: 
fot the “longer waves, but in absolute conflict therewith for the visible 
and waves: ‘Wien’s ‘formula, mainly empirical, agreed well 
with OBdervation throughout the visible spectrum, The ‘The author started 
Kitchhoff’s -snggestidn that’ determination of the emission and 
retxtion: dynamically, he wai formula, 


ional to is, however, was: obvidusly 
siticé| in Rayleigh’s formu ehergy squared. 
The happy thought: of combining these results led empirically to the true 
formula! In seeking a theoretical basis therefor, he’ turned towards the 
more fundamentél interprétation of entropy in terms of probability, indi- 
cated "by the’ kinetic ‘theory of! matter. Proceeding on the" lines of the: 
probability calculus, ‘which deals, not with continuous, but ‘solely: with: 


the'limit; would ultimately vanish. ' The solution presented itself, However) 
not at ‘pat at ‘a definite stage of'the theory, ‘which was deter- 
agreement throughout with! observation. In the ‘course: 
est experiments there emerged two universal constants, one of which: 

while the other was what is‘now knowai) ‘the 


the ‘applications ‘of! the quantum: 
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q gen vapour was used, this being obtained by evaporation of the’ 
tynam os not concerned if the: olution, ox: h in this Girectior 
led ‘to sucéess; 'throvigh’ his ‘study of the second derivative of' the erittopy 
| 
the photoelectric effect, specific heats of gases 
and 6f solids at low temperatures, etc. With respect to the profound 
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difficulties of the quantum theory, involving the physicist in the apparent 


He makes some speculative suggestions)as to directions in which a solu- 
tion may be found, and all such suggestions will be welcomed by physicists 
avenues worthy of exploration: But the view té which 
gives expression, that the quantum theory may! be regarded/as:being) 
oak in the state: in which R6mer left ‘the theory of light,.1s not. 
wi? co A Be esist oe it 
for’ Gases and A. Byks )(Phys. Zeits.. 22) pp. 16+20,' Jani ay. 
1921.)—The peor that the quanta effects, ofi the finid state will, 
be shown much more clearly whet states: of high density) approximiating | 
to’ the liquid | ‘condition are considered {nstead of the: dilute gasesisimogt, 
exclusively invéstigated’ order to 
structure theory’ of the phase space) and obtains,a new! standpoint: for 
the quantum theory which is not limited to the partial differentials of 
the free en with respect to the volume, but becomes of general applica; 
tion. According to Onnes, in the sphere'of the equation of state, iclassical, 


those of low critical) temperature “deviate considerably therefrom; The. 
author suggests ‘that this deviatipn may show the incompatibility of the, 
principle of similarity with the quantum theory, and proceeds to. compare 
two mechanically similar molecular systems. Data ‘from 41, substanges | 
are utilised for testing the author’s theory. It.is shown that the clagsical, 
theory of corresponding states appéars as a limiting case of the quantum. 
theory in the same sense as the Classical i a 
is a limiting case of law. H. H. Ho. 


Confirniation of Nernst’s Theoretical Deductions. P. Giinther... (Preuss. 
Akad; Wiss: Berlin; Ber: 36). pp. 720-726, -1920.)—-Certain conclusions, 
have been derived by Nernst from the distribution theory of gases, which. 
necessitate data for the internal frictidn of gases at very low temperatures.. 
These conclusions include a force law between the’ molecules imyersely, 
From ‘this hypothesis a very simple law for the declime in the internal 
friction of gases at very low temperatures may be derived, which should: 
be capable of experimental verification. Only the data of Onnes. and. 
Weber, ‘sing the transpiration method, and Vogel, who employed, an. 

disc, are available«for hydrogen and helium Abs, 1187. 
(1914)}. * Below 21° abs., however, no data are available, and the present 


the dscillating disc is employed, and the experimental arrangements are, 
briefly described. The results obtained for hydrogen are. quite in con-. 
formity with | theoretical: dednctions. Ho.; 


of fundamental character, the author has little encouragement to offer. ’ 
mechanics by means the schanica. | | 
the theory of corrésponding stages... From experience, however,) this. is 

1113. Internal Friction (Viscosity) of Hyilrogen at Low. Temparqteres ; 
hydrogen at’ the temperature of boiling hydrogen, Vogel’s method of, 


(Preués: Akad. Wiss. Berlin, Ber. 19. pp. 380-385, 1920.)—Direct deter- 
minations of the reaction velocities in’ gases being difficult owing to the 
catalytic influences of the walls of the containers, the author, suggests 
that these rates be deduced from experiments on the propagation of sound 
in “partly-dissociated gases. .When the volume of a.-partly-dissociated 
gas is aliabatidally changed at so rapid a:tate that there is.no appreciable 
chemical reaction, the gas will behave like a mixture. . When the change 
is made slow so that the process practically becomes a sequence of chemical 
equilibria, the relation between pressure and density will be altered 
and the compressibility of the mixture will be decreased. The velocity 
of sound: will hence, with the frequency of the changes, increase from. 
an initial valve to an upper limit, there being for intermediate frequencies 
a time lag betweén the pressure curve and the density curve while mechan- 
ical work ‘is transformed into heat. |. ‘The paper is confined to a mathe- 
matical deduction ofthe propagation of sound in a gas, partly dissociated 
after Jo =—2 J +-'J,: The author starts from Euler’s equation for the move- 
ment of. ‘a plane = where is the deviation 
of the pressure from’ the equilibrium value ~, p the equilibrium density, 
and « the elongation of a particle of air in the, direction of the X axis; 
thé compression A wilh be — pdujdx., The ratio is deduced 
from cyclic-adiabatic Volume changes, and the dissociation is assumed to 
bea reaction of‘the first order, not caused directly by collisions between 
the molecules. ‘The connection between sound velocity and reaction 
velocity was pointed out by Fy Kentel (Dissertation, ees — when. 
1115. Acoustic and its A. 
and Kurokawa. (Am. Acad., Proc. 56. pp: 3-42, Feb., 3921;)— 
If force F be applied to a disc fitting. frictionless. 
smooth tube, an alternating velocity # will -be set up in the air in 
the'ttibe. the total:acoustic impedance to yelocity of the fluid in 
- the tube at the disc ‘is’ defined as) F/#: Acoustic impedance is the plane 
_ vector sum’ of acoustic’ resistance (which absorbs and dissipates energy) 
and acoustic reactance (which ‘stores and releases energy without dissi- 


pation).' It ‘plane vector quantity, expressible in complex numbers. 


’ The impedance in the case described: will be proportional. to the cross- 
sectional ‘direa of the tube. ‘The impedance, per area is the acoustic 

density. It is shown that if the: velocity #.is not the same 
at all parts ‘of \the:disc the rims: value may be taken. A method of 
méasurement of acoustic impedance, based on‘ the measurement of the 
motional ithpedance'of a telephone receiver is described [see Abs. 490B 
(1917)], and is applied to the measurémient of the impedance of the air 
columfi ina closed tube‘of:varied length. The technique of this)method 
is dealt with; and diagrams giving the results of the measurements are 
included, ‘The variations in impedance \as the air column is lengthened 
are periodic and conform fairly well with the expression Zp tanh 8,4, where 
Zo is the surge impedance of the column, or the acoustic impedance offered 
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to the particular frequency by an indefinitely great length)of tube; and 
‘3, is the peéition angle at the sending end! of the tube as the length 


is vatied.’ The case offers a very complete analogy, which is discussed 


in detail in an appendix, to that ofan electric line transmitting alternating 
current. The effects of different apertures in’ the’ plug closing: the tube 
and of pressing the receiver against the ear are studied. It is suggested 
“that' the methods. described Havé possible applications: to! arcliité¢tural 


Ballistic of Audibilityy: Stefanini. 
a. Cimento, 19. pp. 5-30, Jan.; 1920,)—-Describes further experiments 
[see Abs, 1063. (1916)]. Measure- 
ments were made with various angles of deflection of the: balls, and ; 
balls of different weights. The limit of audibility was found to be of 


“Amplitude. (2) A Theorem due, to. Routh _W.J, Harrison. . (Cambridge 
Phil. Soc., Proc. 20..pp. 83-87, Sept., 
iy 4118. Systems, with; Propagated Coupling A.W. Porter and and R. E. 
Gibbs. (Phil. Mag. 41. pp. 432-440, March, 1921.)—In the majority, of 
-electrically-coupled circuits the two circuits are. so close together that 
the. time of propagation. of, the mutual action can be neglected, For 
great distances, of separation, or for very high. frequencies, this..would 
no longer be true. ‘When the coupling is of a mechanical nature (instead 
_of electrical), and the actions are propagated with the speed of sound, 
the entry of time would have to be considered for even quite small fre- 
quencies at moderate distances. For example, with a frequency of a 
thousand per sec. through air, even 30cm. separation .would. change 
the phase of action through a complete period. A fairly, simple case 
in which acoustic coupling comes into play i in this way, is that of a micro- 
phone transmitter and.a telephone receiyer coupled electrically through 
@ valve set, and simultaneously, acoustically, through the intervening 
air. By such an arrangement a set of maxima and minima of mutual 
action can be obtained at different distances. A number of similar 
cases are worked out mathematically. E. H. B. 


1119. Reed Pipes and Valve Transmitters. H. Vogel and M. Wien. 
(Ann. d. Physik, 62. 7. pp. 649-665, Aug. 4, 1920.)—A theoretical paper 
in which is developed the analogy between the vibrations of reed pipes 
and a three-electrode valve transmitter, each being treated as an 
example of coupled vibrations. The close similarity of the two cases is 
illustrated by thirty figures and graphs. E. H. B. 


1120. Sound Transmitter and Detector, Ill andIV. W. Hahnemann 
and H. Hecht. (Phys. Zeits. 21. pp. 264-270, May 15, and pp. 426-430, 
Aug. 15, 1920.)—-These papers follow on earlier ones [see Abs. 1078 (1919)], 
in which the electromagnetic theory; in the present two, the sound trans- 
mitter and receiver are respectively dealt with. In the form of sender 
here in use we have a partial inversion of the Bell telephone receiver, 
that is, a magnet is fixed near a membrane on the back of which is carried 
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‘i set in’ oscillation, and! sound emitted. +The same apparatus is then 
considered ds a detector of sound waves, received on.,its membrane. 
% wiettidb lo etoalte ol 
8. pp. 673-690, Aug: 20; 1920.)4A vortex theory of the generation of 
_Gutting’tones is here developed. Such tones are produced by the rush of 
fluid sharp edges, and in the present paper the theory is established 
by use of water Coloured with’ potassium perma’hganate 
the fluid,’ the ‘edges being the 62° angles of two opposed ‘prisms. 
Photographs’ are reproduced these confirm the 
pp. 632-634, Jan. 13, and pp. 664-666, Jan. 20, 1921.)—Describes the 
analysis of vowels by a device giving an enlarged trace on smolied paper 
from a’ gramophone ‘disc! ‘Some of the' curves thus’ obtained are repro- 
duced and‘another is analysed’ both into “harmonic ‘and into inharmonic 


It is found that not in speech alone but in song also the 
tn’ Continually. ‘Another device is illustrated, 


this being for the manufacture of Vowels! A blast of air passes through 
“the holes of a disc siren into a water résonator consisting of a cubical 
‘box with wire frame covered with a layer of absorbent cotton soaked in 


‘watér, The’extreme complexity of the vowels is made very clear. It 
is felt that some analysis is needed which will accomplish for compound 
vibrations whose components ate damped sinusoids, what Fourier’s 


“$123. Propagation of Sound of "Gun Fire to Great Distances. 
Collignon: (Comptes Rendus) 172° pp. 218-215, Jan. 24, 1921.)— 
“Gives tables of observation as to successive maxima and minima of 


"as to the winds prevailing at the times in question. E. H. B. 
iv oY ii if 
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analysis has done for those containing only sustained sinusoids. E.H.B. - 

ie sounds audible at various distances from the source, together with detaus 
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form of statement lends itself at the Wéthods of the 
ce combination of vector and scalar is proved and 
fidld ‘where (EB) 0; and ‘(2)’ 


nce, in u e, OF ty) aree t time fun or those 
between current and applied. emf. is non-linear, 
the theoretical methods solution of 
yen to include variable sys ems by integral | 
Volterra type. A numb wr of representative pro ems are. uu 
to indicate the appropriate mathema procedure and the > applicability 
of the met bth and steady tte 


Me 


Feb., 1921.)—Solution of some Electro Problems Met 
Images. (a), Charged. Wire between Two aralle| Plates 
first two authors obtain expressions for the potentials at any point betw | 
an, infinitely long BREN} and two condueting infinite planes 
to it, for. the s lng 
plates, and for the oe unit of such a condenser, 
expressions contain onl and hyperbolic functions. (b) 

Wire Inside an Infinite Rectang Twbe.—In Part IT, the potential at 
any point inside the tube latte 
the ‘expression Thus, although’ the problent is is essentialty 
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‘Significance of Maxwell? Equations... F. D. Muthag- 
han. (Phys. Rev. 17. ‘Feb., 1991.) Blementary Proof of 
definitions of the ideas of intédgrals 
hyper-surfaces in ‘a space of arbitraty metrical’ character, the atthor 
presénts at elémentafy proof Of ‘a’ gerieralised’ Stokes” theorem? whiich 
reduces the integral over an: 6pen’ hryper-surface to an integral’ over the 
closed ‘strfaces which bound it. 

Statement of Maxwell's Equations as Integrals over Hyper 
brings ‘out their physical’ significance more CclearlY ‘as ‘relations 


of doubly periodic functions, the solutions appear in circular and hyper- 
bolic functions. Comparing a square tube with a circular tube of the 
same capacity, each with a small wire of a given size through its centre, 
the square tube has the larger perimeter. Tables are given showing the 
variation of thé/capacity, of certain tectungular)tube with the size of 
the wire at its centre and with the position of a certain sized wire. (c) 
Two or Four Charged, Wires Inside a;Rectongular Tube.--In case of 
certain symmetrical positions this, problem can be solved immediately 
from the preceding results. 

-) «Digtbdibution of Potential around a Charged Wire within a Regiangular 
Tube, as Determined, by the: Method of Images.-Hebbert. derives, the 
general equation for potential, given by Kunz and Bayley in the preceding 
‘paper, directly from, Euler’s infinite product expansion for the sine, thus 
avoiding the use of, elliptic functions. . Equipotential lines and lines of 

1127. Electrification of an Insulated Lens, 
Function ;.and. Allied Problems... G. Greenhill. (Roy. Soc,, Proc. 98. 
‘pp: 345-359, Feb. 2,,1921,)-—-The author’s chief object is the calculation 
of the Stokes’ stream-current or force-function, S, representing uniaxial 


prok 
"4128. Electricity ond Matter. E. Rutherford. (Engineering, 111. 

Pp. ; 296-297, . March 845-347, March, 25; and pp. 379-381, 
1921. before ‘the Royal.Inst.) 


1129. Theory’ of the Two-Plate’ Condenser.’ R.Serimi. (Accad. 
Atti, 29. ii. pp.’ 34-37, July, and pp. 267-262, Oct., 
mathematical discussion Of the problem of an eléctric condenser 

ing of two coaxial and equal circular ‘discs. It is shown that if aff 
S) _be less than 3 a solution can be obtained in the form of a convergent 


1130. Measurement of Ionisation and Ion Mobility while 


| 


. wey ys. Zeits. 21. p. 571, Nov. 1 and 15, 1920, and 22. PP. 3 
an. 1921 of the apparatus carried and’ 

measurement given, together with’ the’ ‘actual 
flights by aéfoplane, one up to 5*2 km. Tonisation E, and con- 
 dixctivity A,‘ were observed in the balloon and the mobility v,, corre- 

(ding’to the ‘preasate at which the observations were mace, was 

wlated “from A, =E;.0;. Mobility ‘was further ‘fedtited to 


pressure, Observations “of temperature, 


surfaces having meridian section of a line of force, orthogonal to. the 
‘uniaxial .potential function, V, with. special reference to the electrical 

standarc 

re ry 

time,;and..the .upper .winds. were observed independently from. the 
ground. The vertical variations of each element, electrical and meteoro- a 


ELECTRICITY ‘AND MAGNETISM. 


@t given ‘height }-shows marked variations frémh day to 
aday. increase conductivity ‘with: height “has. hitherto ‘been 
obsérved and here ‘confirmed. ‘the lower layers; with’ water- 
vapour and cloud, ionisation ‘is constant or decreases‘ upwards; above 
which there is a rapid rise and then a slower imervase, ‘At these’ greater 
‘heights E, > EL ‘except duting thunder conditions)” iricrease 
to double their valie in’ the lower layer ; 
or 4 km., As a rule, at 


to 
‘tion be tet fom 


ditions. MA.G. 
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DISCHARGE AND OSCILLATIONS. 
“1138. 'Formation ‘of Negative Tons'in Air. ‘Loeb. ( 
‘Rev. 17) pp. 89-115," Feb., of Negative Tons in Air 
the two ‘theories of the formatidn of negative’ idns, 
and by"}. Thomson. The’ carriets ‘were’ 

thus eliminating stray light effects. Great care was to 
secure pure air, The curves obtained agree in general with the results 
of s investigators; they show anomalous mobilities below 
critical pressure which was found to vary with the frequency of com- 
mutation of the e.m.f. No “ free electrons”’ of the Wellisch type were 
observed. A repetition of the Wellisch experiments with photo-elec- 
trons showed that the “ free electrons.” were really a type of carrier 
which started as electrons but attached themselves to molecules in the 
‘measuring field, as the Thomson theory demands. To test the Thomson 
theory, carves. were computed assuming certain values for the constants. 
‘Theoretical and observed curves are similar in shape ; in particular, 
the inflections near the low-voltage end fall fairly closely together. It 
‘is also. shown that the Wellisch results dre in accord with this theory. 
The “ chance of negative ion a Foaenetite constant, 1jn, comes out about 


x 105) for air. As is 0 for nitrogen, and as in, oxygen 
is about 1/50,000, it is concluded that electrons attach a to the 


1132,, Secondary. Electron. Emission. from ‘Copper Surfaces. 
Barber. (Phys,, Rey. 17. pp. 322-338, March, 1921,)—The method 
used was to measure the current flowing to the. bombarded plate, as a 
function of, the grid potential. .By using sufficiently low pressures the 
ionisation effect. was made negligible. (1) The coefficient of secondary 
emission was nn to increase somewhat with the energy of the primary 
anette © volts but never exceeded 1:5 per electron; the co- 
t was increased by Aeat-tr eating the plate, and was greatly. decreased 
raising the temperature of the plate, 
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of about 20-volts:is required-to release most ‘of the secondary electrons 
from the plate. (3) Am to the! origin of>these rays, ‘the fact ‘that their 
thin the the primary cays andthe 
shape secondary electrons 


surface seems to be zero, oF at least small: We 
fd Potential of Excitation E 
19, 1920. 


is similar to that used by Franck an is briely deseibed 
the experiments are, however, considered as of, a preliminary nature 
shoal be cated out under beter conditions. 


1134. Curvent Density in the Crater of the Carbon Are. N. A. Allen. 
(Phys. Proc. 33: ‘pp. 62-68; Disc., 68-69, Feb., 


current density, 0148 amps ¥ 


A. Ricker. (Phys. Rev. 17. pp. 195-226, Feb., 1921,)—Ajterglow 
of Mercury Vapour from an Arc in Vacuum.—(l) The effect of an electric 
field om the spectrum was studied. It was found that charged grids 
decreased the luminosity without changing the colour ; but when, 

certain conditions, the luminosity was increased, there was a change 
in the relative intensity of the lines. (2) The velocity of the vapour was 
measured by @ stroboscopic method. The luminosity was decreased inter- 
mittently at a known, frequency and the resulting “ puffs ’’ as they moved 
the tate’ of distillation, the’ density of the vapour was. compu 

(3) Decay of luminosity along the tube was observed. (4) Pheeeites 
discussion of these results leads to the conclusion that recombination 


of the ve and negative ions is the most 


‘1136. The Discontinuous si’ Relation’ 
bee Discharges. G. Valle. (N. Cimento, 18. pp. 205-266, , Nov., 
1 Elettrotecnica, 7. pp. 246-248, May 15, 
introductory note this lengthy paper is divided into three sections, 
the first part the influence of the primary circuit upon the discontinuous 
discharge ‘is considered ‘under'the following heads: (1) Fundamental 
phenomena ; (2) ‘the vatious types’ of discharge ; (3) influence of the 
capacity and of ‘the resistance of the circuit upon the type of discharge ; 
characteristics the transition’ from one ‘to ‘the ‘other kind ‘of dis- 

charge }'(5) effects of the variations of'e.m-f. difficulty in’ 
the ‘conitintious ‘from’ discontinndns discharge” Ti thé second part 
the chatacteristics of ¢ of tlectritity in a Geitsler'titbe are dealt 
with’ ds ‘follows (1) ‘of the ‘passage of the electric current 
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are not reflectéd © bre cont! it 

facilitated. accurate, measurement, of crater area. ; The carbons used 

were.solid special ‘‘Electra’’ of diameter.6 mm. For currents: up. to 

10 amps. 

V.2 
192 


ELECTRICITY :AND>MAGNETISM. 
in the gas ;. @) determination of the electrical condition 
which 


tat three, skinds. of discontinuous (discharges, dis- 


continuous discharge of first kind; (3). disco 


des Gabe: Jo Di Morgen. 
Magu: 4). pp. 462-469, March, 1921.)—-The paper deals with, the 
lag: which .occurs when a spark-gap is operated by) ani oscillatory. or 
impulsive voltage... Using an induction coil it is shown by experiment 
that the sparking voltage for a given gap varies with the current broken 
-in'the primary,’ th one accompanied by an inicrédse in 


It is concluded that the impulsive sparking voltage’ for a‘ given gap 
depends on the rate of rise of voltage, 


‘165-171, Oct., 1919.)—-Tables are given of the p.d. and 
current intensity, and the relation between these is also shown diagram- 
matically. It is concluded that! for discharges which are ey 
discontinuous the relationship avyat <0 always aye. 


iw 


1139. A’ Sodium-Vapour Tube of Protacng 
‘Soures of Na Redietion F. H. Newman. (Phys. Soc., Proc. 33. 
Disc., 72, Feb., simple method of'producing a 
‘source’ of sodiuin radiation is described: A’ discharge’ tube ‘of 
other electrode, is ‘utilised. The Sodium’ vapour ‘is uced | 
cheatin the lower part of the tube, containing the alloy, over a 
concentric with the tube.” When’ a discharge’ is 
This light consists almost 


3 
Ps 


Any present inthe tube are abeorbed by the ally whl 
the discharge is passing. No continuous pumping is necessary to keep 
the tube exhausted, and the the ture 
‘of the sodium vapour is OR. 

L. (Comptes Rendus) 172 Comp 
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discharge ; _ charge. In the last section | 

current and the occurrerice of the spark, decreases’ with imcrease in 

current. These results were obtained! using gaps from 0<01 to 0-06in. 

in width. 

In any one of the voltage-current cirves, the first point, fe.) the one 

at which sparking occurred’ with’the least primary current, was always 

the most definite. Irregularities of spark frequency, but notin sparking 

voltage, were noticed at this point. As the primary current was increased, 

the sparking became more régular, but the sparking voltage Jess regular. 

These irregularities are due to variations in the ionisation’ of the gap 
34 prior to the passage of the spark. The phenomena are more pronounced 

with pointed electrodes than with spheres or fiz Diates 


'2921.)—Experitents were carried cout 'to ‘compare the actinic value of 
> the light from an ‘eléetric spark with that fronv a carbon arc. The sparks 
‘took place between ‘Al ‘points 1~5' apart) the capacity’ being: 0/0005 
Sach‘ spatks aré sufficient ‘for instantaneous 
and give’a’éthall luminous region not surrounded by an aureole as with 
‘@hergétic ‘eparks. Identical. optical’ systems. were employed to 
éct'side by side on ‘a sensitive surface, images of the two sources. ‘The 
-Of the duration of the spark to the duration of exposure for the arc 
to give the same degree of blackening of the sensitive surface was taken 
. t6 be the ifiverse ratio of the intensities per unit surface of the tw6 sources. 
~The results’ obtained lead to the conclusion ‘that the actinic valde. for 
‘sucha spark is at Jeast 160 times that of the arc; or 16:times that of the 


tt Damped Electric ‘Oscillations, R. B.. Abbott. (Phys, ‘Rev. 
AT. pp. 482-492, April, 1921.)}-——Historical.—Logarithmic and linear damp- 
ing in- electric circuits. 
ference to important original papers. 

Damped Electric Oscillations ; Solutions of Differential Equations fer 
Four | Types of. Oscillations ; (1) Simple Harmonic ; (2) Logarithmically 
Damped ; (3) Linearly Damped ;, (4) Combined Logarithmically, and 


Tube. D. Owen and R.M.Archer. (Phys. Soc., Proc. 33, pp. 104- 


114; Disc., 114-116, Feb., 1921,)—Steady voltages were applied between 


the/hot and cold electrodes of a thermionic tube, for intervals of time 
which could be varied from 0-00001 sec. to a minute or longer. The 


initial rise of current to its maximum is followed. by a fail, 
which diminishes with time. In the tube at the high gas- 
effect is considerable, and the final value of current mey be 
less than half the initial value, In, 
‘pressure the fall, though sensible, is is far less pronounced, say, 3 or 4.%. An 


merely to the high temperature of the filament but, is conditional on the 
thermionic current being permitted to flow. . The results point to the 
practical conclusion that in order,to avoid phase difference, between 
current and applied voltage, and consequent distortion, at telephonic 


Oscillator. E. V.Appleton. (Phys. Soc., Proc. 33. pp. 100-103; Disc., 


103, Feb., 1921.)—-The author, following Vallauri, gives an approximate 


‘treatment of the gonditions which, gives rise to retroaction between the 
VOL, XxIV.—a.—1921. (80) Ov 


analogy between the dynamical and electrical differential equations of 
motion... A. simplification results by this. method in the solution of the 
fourth case. AUTHOR. 
V. 
19 
| 
a mean current) during the interval was .measured by, the Wheatstone 
Ss bridge, using a, null ballistic method., Two types of thermionic, tube 
4 were employed, one at a comparatively high gas pressure, the other at 
i a far higher degree of exhaustion, It.is found that on applying the 
PX iS GeSCTIDed SI Owing whatever the Change 
og causing the observed fall may prove to be, this fall is not attributable 
| 
| 
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grid and anode circuits of a)triode valve, and) describes an arrangement... 
Stabitity: Conditions ie Vacwum Tube. Gincwits, ‘R. D. Duncan, 
(Phys. Rev! 17. pp. 802-314, March, 1921,)--Condition for Sustained 
Vacuum Tube Circuits—-After reviewing the fundamental 
circuit; the fundamental equation forthe plate current of a tube 
— dugfdiy is put equal to the load resistance in the plate circuit Rs, and 
thus the equation + (1 is obtained as 
relation’ between the constants. of any oscillating circuit. (Rg), the 
internal resistance of the plate-filament path Ro, the amplification con- 
stant p, and the derivative of the plate voltage with respect to the grid 
voltage. This expression/ is evaluated for five standard, types of circuit : 
Hartley, Colpitts, Meissner,, and it is experi- 


‘Theemionie Gurvens botwotn Parallel Plane Electrodes Velocities 
of Bmission Distributed according to Lam. T. C. Fry. (Phys. 
Rev. 17. pp. 441-452, April, 1921.)}—The electrical equations applying 
to this problem are developed without neglecting the distribution of 
Maxwell's distribution of velocities is then, considered in detail and 
plete solution obtained. . 

from which: to compute the apace current when Maxwell's dis- 
of their use. Curves.are also included showing the deviation of the current— 
voltage relation from the 3{2-power law ; the variation of the minimum 
potential between the electyodes' with plate voltage, and also the variation 
with plate voltage of the distance the: 


Blectrical Resistance of Metals ; Effect of. up to 1 
Atmos. in Temperature Range.. 0-275° C. P. Ww. 
Acad.; Proc. 66; pp. 61-154, Feb., 1021,,. Phys. pp. 
Feb., Resistance, of Eighteen Elements —The first 
is the complete account [see Abs; 523 (1921) of ‘an extensive 


measurements made to determine the effect of pressures up to 12006" 


per. cm and of temperatures, from 0° to 275° C. on the resistance of lithium, 
sodium, potassium, gallium, bismuth, mercury, calcium, strontivm, mag- 
nesium,. titanium, zirconium, arsenic, tungsten, lanthanum, neodymium, 
carbon {amorphous and graphitic), silicon, and black phosphorus. The 
data W ‘and Mg).are improvements on data published ; 
those for the other substances are new. The first six of these elements. 
were studied in both the liquid and the solid states. The pressure co- 
efficients of )solid.Ca, solid Sx, and. both solid and liquid Li are positive ; 
the coefficient of Bi is positive in thesolid state, but negative in the liquid. 
Modified Electrom Theory of Metallic Conductian.—A previous theoretical 
discussion of measurements of the effect of, press suggested 


= 
< 
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the vubstarice of the atoms, and that the mechanism by 
is produced is intimately connected with the amplitude of atomic vibration. . 
This view is here given quantitative form. The classical expression for 
conductivity! (¢2/2m) (hifey, is retained); the:tramber of free elédttons 
is sttpposed to reriait ‘constant, ‘their vélotity is taken be that of a gas’. 
particle of the ‘sainie ‘mass dnd temperature, arid their mean free-path is. 
‘wiahy times the distance between atomic centres: :The 
aridtiGns df*path aré then computed in terms of the variations of ampli- 


new results, particularly the effect of pressure and temperature on the 
relative resistance of solid: and liquid, seem to demand uniquely ‘this 
‘1147. Relation between Electrical Resistance and Tension in Bismuth, 
E. Zavattiero. (Accad. Lincei, Atti,/ 2924. pp. 48-54) Jan, 18,1020.)— 
The experimental arrangement ‘and method of conducting observations’ 
is described and the results obtained are shown-/both’in tabular and, 
graphical form. ‘It is found that durinig the process‘of traction the elec- 
trical résistance Of the’ wire diminishes with increase of for | 
small load8* proportionally to the deformation ; with large loads less. 
rapidly. “Under thé action of constant tension‘in proximity tothe limit | 
of a hte, the spétific resistance of the’ bismuth) gradually increases. 
The action of a Magnetic field is also considered.) AL 


1148. Variation of Resistance of Nichel Steels due to Subsequent Heat- 

ing. W. Del Mego. (Accad: Atti, 29. ii, pp, 138-142, and 

192-194, Aug.—Sept., 1920.)—Describes the results of experiments on a 
as mber of different, samples of Ni steels\including invar and‘ platihite. 
Me te _It was found ‘that in every case the resistante was changed; after heating, 
when the mietal had returned to its original (room) temperature.’ The sign’ 
of the variation was dependent on the temperature to whith the sample | 
“had been raised: Both with invar ahd ‘platinite, as the temperature of 
the heating was increased, the resultant Change ‘of resistance ‘changed 

sign at a point which appeared to Correspond With ‘the ‘transformation’ 

point of the “alloy. ‘Successive re-heatings ‘the’ same temperature: 

produced, in invar, slight chaiiges, ‘always in the same direction; but 


much. § 
1149.) A’ New Property of ws of Electricity.” G. Reboul. 
(Comptes endus, 1:}—In a previous*com- 


munication [Abs. 620 (1921 author the conditions under 
ication [A (I 


experimental results: 'Tt'is shown that the theory im:this form explains 

Ohm's’ "gives thie correct ‘temperatare coefficient and the most 

portant:part of the pressure cofficient, avoids the diffictlty of the classical 

theory with’ teference‘ to specific heats; indicates a vanishing resistance 

at low temperatures, leaving open’ the possibility’ of super-conductivity, 

and retains thé’ classical éxpréession for the 'Wiedemann-Franz -ratio. 

Besides these quantitative checks, the theory ‘is shown to be) entirely 

consistent qualitatively with all the new data} ‘im’ fact,>many of ‘these 

Vv. 
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an electrolysis of the water 

the the gas, libexated acts, upon the photographic 
with the silver sults.of the sensitive layer 
produced, and, these, act’ plate, shown:; 
the gas prodacts is insuflicient, effects 
the produced in the surrounding. gas. is quite distinct 
from that which would be produeed by. a. brush. 
is justas if, at the points in which, are, the discontinuities 


very absorbable adiation, of, which it detexmine.the 
while, being, invisible to the eye, may. yet.act. upon 
of J. Ju sBhomson. (Comptes. 7B1—7 
March: 2}, 1921.)—In 1893 J. J. Thomson, exciting by induction 
luminescence of a rarefied gas, was led to conclude from his experiment 


conductivity, The author has shown, 1899,:that at no degree.of tarefac+ 
tion doeg.the gas possess the slightest trace of condyuctivity.;,.Anbulb 
containing rarefied air is placed between the plates of an air condenser 
the intensity of the field progressively. frormy a 
certain ovitical field... The chargecor discharge of NOW PTA| | 
is observed, showing that, the.gas, has become, condyctor,,,; This.cons., 
It is the an electromotive nation: 


explanation; of, Thomson’s and method ,ofisimpli-.. 


Condactivity of Insulating Ma Near the 


before, the, Am. Phys. the, method. of measurement weed 
recording instruments were’ protected from injury jin case, of pin 


by placing, an insulated hot+kathode rectifier in series with haaonngillt lei 


being tested. This enabled the current through the sample to be.limited .. 
and also ¢ontrolied, by contzolling ‘the. temperature, of; the, skathod¢ [of 
the. rectifier,;, When with a given applied yoltage., 
reach a constant max. value ppon raising the temperature of, 

themes had reached the breakdown point: (b) Three classes of 


law, throughout;..(2), obeys Ohm's: Jaw up. to. mear breakdown, 
and. then increases, at an secelerated. rate j,and (3) increases oven the 
hole range of voltage at an accelerated rate to breakdown. Im general, . 
 materialein Class. $ have the greatest, dielectric strengths :those im Class 1, 
the least....Results are given only for three materials, heap git 
VOL, XXIV.—a.—1921, VIXX .10¥ 


medium, falls of potential :sufficient, to produce.a:dieruptive discharge. 
nature compagable with that a solution of sulphuric acid, of <; 


cement paper, fish paper, and black treated cloth; which’ were 
eclected representa ve, respectively, of the three classes.” AUTHOR. 


1152) Piero-tlectric and Allied» | Roehelle 
Valasek; (Phys. Rev. 17. pp. 476-481, April, 1921.’ Paper read before 
the Am. Phys. Soc.)}—Eléctric Hysteresis in Rochelle Salt.—On the doublet | 

of dielectric action, the dielectric displacement D, electric intensity - 
E, and the polarisation: P are analogous to B, H, and 1 in the case of mag-» 
netism. ‘Rochelle salt shows‘an electric hysteresis in P’ahalogous to the’ 
magnetic hysteresis in' the case of iron. The loops obtained’ are dieptaced 
from the origin by an amount which gives a ‘measure of the 
polarisation in the ‘natural state. The moment pér unit volume in the | 
natural state is of the order of 50 e.s.unit perfcm.2 under ordinary condi- | 
tions, this being about 13-3 10~2! e.s. unit :per cm.2 per molecule.» 

Piezo-electric Response of Rochelle Salt in an Electric Field.—Mechanical © 
force and electfic field are to a certain extent equivalent in producing ° 

in the piezo-electric moment. Measurements of the piezo- 
clectsic applied fields therefore give curves of the same 


nature as the curves of dD/dE against E. A they show nilixima 
displach’ from the'ceigin'bY the eiiect of Janet polarisation 


Pringeheim:: (Deutsch. ‘Phys. Gesell., Verh. 21. pp! 606-614, Sept. 30, 
experimental results. 3 B. Ww.’ 

1154. The Final Adjustment of: Moore.» 

(El. Rev. 88: "pp. 604-505; April 22, 1921:}—General Considerations 

The inductances referred’ to in ‘this article are of the ironless type and — 

of fixed value. Where approximate measurements only ‘are sufficient, 

then adjustment may be made’to one turn of the bobbin’ which serves — 
as fixed support. With a high self-inductance—say, of one henry; which © 
can be attained with about 2350 turns and a mean diam. of 15 cm-tit 

is possible to’reach an accuracy of 0-1% or even 0-02 % wikis ° 
_ adjustment ; with low values (say of less than 100 millihenrys) ‘adjust- 
=). ment to one turn is useless for precision work. This follows from the fact 
that self-inductancé is’ proportional to (No: of turns)? ; [the reefprocal 

of (No. turns)*) value of the self-inductance roughly gives the’ Ghe-turn |- 
_ © © walue, which is*relatively much greater for’ low than for high self-induc- | 

om tances, In the case of mutual inductances where on doubling the’ turns 
of one component winding 'the m.i. ‘value is doubled, 
a definitely important amount. 

solid support is not suitable; and a solidly confined coil ‘being immpera-— 
tive, the most convenient ‘form is the round bobbin with ‘a’ square-cut — 
slot: ‘The best*material for the bobbin is marble,*but Cuba mahogany 
and similar hard’ woods thoroughly seasoned and ‘impregnated’ are good 
substitutes:' Preliminary adjustment may be‘made, an'exdéss’ number 
ing the wood. . com o2 iTS lor. 

(a) The position ‘of the terminals is important. There are three ‘simple | 


1153. Relation between Photoelectric Effect and Contact | Potential. 
Vv. 
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This..can be carried out by placing the adjusting turns on the inside of, 
ane cheek, or more conveniently by separating the turns from the last. 
layer by, a suitable number of windings of insulating strip, or by running, 
a length of sleeving on the said turns of wire. (d) A crude, but effective, 


tance ‘bobbins enclosed in cases.) .(c}, The device, can 
be modified so as to sink the adjustment itself in the cheek (a circular pit. 
can be cut at the centreof the bobbin, and one or more.loops in this, 


effective with tiny inductances. .One of a. microhenry, for example, 
can be made up with. four turns of (say) 30 S.W.G. wire on 3 cm 
diam. tube, and the turns can be. spa 

about 0-5,cm. With, these small values the self-inductance of, the 


bare 


turns on ene winding only 
of the methods (a); (0), (e); and (e) above may) be utilised. The method: 
of fal adjustment used in Campbell’s variable mutual inductance is, 


Generally the leads can be “‘ shorted while the test 
and ite change as shoud be made th ofthe 
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methods wherein these are the flat of ome cheek: , (1) a con- 
venient method is that in w the last turn is finished exactly where 
the,cequized precision, value is reached,, and. the terminal, is; placed to 
suit ; (2) the two may be located in the centre of the cheek, In both of ‘ 
these alternatives the short lengths of wire on the cheek should prefer- : 
ably, be sunk into the latter; (3) the terminals may both be placed near 
the periphery of the cheek, in this plan as in (1) the arrangement is apt. : 
to cause trouble with the outside leads. The: best method for arranging 
ot the terminal connections from the winding is to adjust finally in the wind- | 
ing slot itself. If.one or more turns on. the last layer are wound with 
a greater diameter than that of the latter the self-inductance can be reduced. | 
tion being made to the terminals. This method is suitable for.indycs 
the hole being afterwards filled in and covered). (d) If the self-inductance 
be adjusted to one turn under required value, the latter can be reached 
by connecting in series another inductance wound on a very much smaller 
bobbin, rough accuracy on this giving the required precision on, the com- 
posite inductance. (¢) In the case of solenoidal windings recourse may 
“ be had, to the spacing-out of a certain. number of turns. This is very 
internal. terminal leads can sometimes be utilised. 
Il, Mutual Inductances.—In fixed types the two 
applied concentrically in a single winding slot of one 
precautions which are necessary in actual measurement ; 
adjustment will be rendered useless. External leads mast, 
test purposes. fair constancy of frequency, is essential. Stray fields and 
the mutual effect between the test apparatus and the, inductance. must 
be counteracted.) Lengthy leads are inadvisable,, .The,mean.of readings 
taken ‘with the inductance turned through ;180° should be, accepted, 
aud care must be taken to readjust the separate sections of. large. sub-, 
divided self-inductances, the others remaining in series, after the first | 


Soc. Testitig Materials, Proc. 19. Part2: pp: 1-6, 8, 


experiments carried ott to check results by Rood [see Abs. 382'(1917)7 


on the relation’ between tension and magnetic permeability; Rood 
found that cast iron does nét have its petieability affected by tension. 
The ‘present author shows’ by a direct ‘atid “also ‘an indirett’ method that 
cast-itoti’ rods, whose ‘composition is ave ‘their “‘permieabilities 
chariged ‘by ‘tension. ditect'method shows incréases in in’ uctién for 
various ‘tensile loads and the indirect triethod, consisting ‘of theasvifement 
of length with vatying miagnetic fields,'shows incttases with the ‘strength 
Wwedensky. (Ann. d. Physik; 44. Aged 1921.)—A 
theory of eddy currents is developed for the ¢ase of a circular iron cylinder 
in which the magnetisation changes when the’ applied field is suddenly 
reduced from a constant value to zero.’ The only field then active is that’ 
due to the eddy currents, and the equations for field arid eddy-current 
density form the starting point, and a sériés is obtained which gives the 
distribution of magnetic induction within the cylinder. The demagnetisa- 
tion’ begins at the surface and spreads gradually into the intefior, the 
of the tron. As regards the distribution of thé eddy. currents, these are 
initially condensed at the surface, but gradually penetrate into the interior 
so that the current density is riot always'a thaximum at the surface’ The’ 
magneti¢ flux ¢ in the cylinder is next expressed in the form. of'a séries 
in terms of a function €= t/4mpor, where /'represents time, ps permeability, 
conductivity, and radius ‘of cylinder and £ are’ graphed, and the 
thd ls’ iby widens’ of the" Work of 
Ghevenard. ( ‘Rendus, 172. pp: 390-323, Feb: 
of expansion observed in ferro-hickels, a-iron, nickel, cementite, 
substances is' sought for inl pyrrhotine magnetite. The 
-temperatire curve “at: first almost! retraces itself, but 

cre and the specimen ‘when cold 
is os several thonsandths than at first. On repeating, the tempera-~’ 
cult bt but the actual increase is less, the 

oftener the heating is repeated. “It is considered'that’an allotropic change. 

takes‘ place with a change°of phase, analogous'to the @ change 

iff irén. In ‘tmagnetite; after a preliminary’ heating,’ the coefficient of 
expansion, 8 X'10~6 at 0°; increases fo-a maximum of '24.« at 670°, 


Action of Magnets in a Magnetic 


Liquid. “Ghipart.:° (Comptes Rendus, pp. 589-501, March 7, 
afic pp. 760-753, March 21, 1921 
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of permanent and induced magnetisation and of being traversed by. per- 
manent currents. If the induced magnetism. is in accordance with 
Poisson's law, a rule may be stated as follows: To calculate the mutual 


and permeabilities lj times their actual 
values ; In the second paper, 
stated. The mutual of linear: currents proportional to the 


ap a similar statement holds for. magnetic, 

shelis.. In the case of two magnetic needles, the effect is inversely. pro- 


“B89. Magnetic Susceptibility of Natural. and-Avtificial Oxides, (Ferric 
Oxide, E. F. Herroun and E. Wilson. (Phys. Soc.,.Proc..,33.. 
pp. 196-205; Disc., The, susceptibility, of 
ferric oxide, as. occurring in mature, varies, through a wide range, but in. 
the case of artificial preparations the range. of variation may be, much. 
greater. (2) The highest susceptibility exhibited, by. artificial fepric oxide 
occurs when either ferrous or magnetic oxide is oxidised at.a high tem-. 
From hydrated, magnetic oxide. 

the susceptibility, though . considerable, is much Jess.. (3) The lowest 
susceptibility is obtained from native hematites, or naturally oxidised 
chalybite, or by the ignition or precipitation of ferric salts. jet 
appears that the passage through the stage.of magnetic oxide 
impresses more pronounced magnetic, properties upon. the resulting, 
ferric oxide, (5) The actual values of susceptibility have been obtained. 
in the case.of ferrites, one of the most conspicuous being that of copper. 


(6) Heating feebly magnetic ferric oxide with a basic oxide, ¢.g,, lime. 


or magnesia, increases susceptibility (confirming List and others). 
(7) When higher susceptibility has been produced by heating ferric 
oxide with a basic oxide such as that of silver or mercury, subsequent 
removal of the meta] leaves the ferric oxide in a magnetic condition. 
(8) The chemical compounds (aluminates) formed when ferric oxide 
is replaced by aluminic oxide show no definite increase in 


which is in marked contrast with the ferrites. [See Abs. 1568 (§ iil 


Ae 


1160. Reversible Magnetic Permeability. R.Gans. (Ann. d. 
64. 7. pp. 621-624, April 19, 1921.)—The results obtained by 
[Abs. 706 (1918)] do not agree with those obtained by the author [Abs. 546 
(1911)]. The present paper gives results obtained by an improved 
method for mild steel and em, 
author’s previous work. A. W. 


1161. Demonstration of Ampére’s Molecular Currents. E. Beck. 
(Ann. d. Physik, 60. 2. pp. 109-148, Oct. 7, 1919.)—-The molecular magnet, 
viewed as a gyrostat, has angular momentum 2Mm/e, or AM, where m is 
the mass and ¢ the charge of the rotating electron, and M the magnetic 
moment of the molecule. Any change in the direction of magnetisation 
of such a body is accompanied by an impulsive couple due to the change 
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actions of magnets and currents immersed in:an infinite liquid of constant 
permeability js, proceed as if the bodies were in a vacuum and possessed | 


of direction'of the axis of rotation. Einstein and de Haas {Abs. 1123 


(4925)) suspended a thin iron:rod axially in a vertical coi] which supplied 


ai strong field: On the above supposition, ‘reversal: of the field should 
be: accompanied by rotation of the rod. Employing an alternating 
Current: of the same frequency as the torsional vibrations of the rod, 
Binstein«and de Haas determined the value of A which is taken as the 


vibrations for maximum resonance ; I thé magnetisation of the rod ity 
the maximum field ; v the difference between the field frequency afd the 
frequency for maximum resonance; and 6 the amplitude ratio afa,: 
The method promising an accurate determination of e/m, the author 
ted and extended Einstein and dé Haas measurements with Various 
ents. A new fréqtiéri¢y: meter Was “constructed to measure 

Changes in’ frequency.’ The alternating magnetic field Caused 
torsional’ vibrations of a’ strétched wire Which was then adjusted for 
resdnarite, arid the change of frequency was found from the change of 
length which was measured by means of a’ micrometer screw. Three 
vibratifig ‘tods were tested, two of iron and one of nickel, all 20 cm. long ; 
the second iron vibrator consisted of bundle of seven soft-iton wires. 
The” measurement “of A’ is exemplified’ for all the specimens, and 
curves are given ; the value found for A, viz., 0-60 x 10-7 for 

iron and 0-64 x''10~" for nickel,’ is somewhat more than half the’ value 
from the accepted value for efm, namely, 1-765 x 10? e:m. 

uitits. The’ oscillations of ‘the ‘current and of the rods were recorded 


rotating charges were concerned, the two curves would be ; the 

j 
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The Orientation of Molecules in Surfaces. V1.'Cohesion, Adhe- 
ston, Tensile Strength, Tensile Energy, Negative Surface Energy, Interfacial 
Tension, and Molecular Attraction. W.D. Harkins and Y. C. Cheng. 
(Am. Chem. Soc., J. 43. pp. 35-53, Jan., 1921.)--This paper presents the 
first accurate data, and almost the first of any kind, from which the total 
interfacial energy may be calculated, and discusses the work of adhesion 
and of surface cohesion, the! interfacial tension and free surface energy, 
the tensile work, the energy of adhesion, of cohesion, and of. surface 
cohesion, the tensile energy, the internal pressure (or cohesion), and the 
related molecular attraction. These relations are illustrated by extensive 
experimental values obtained for 12 organic liquids as related ‘to water. 
These data indicate two new and important relations. First, that cer- 
tain surfaces or interfaces between two liquids exhibit a negative sufface 
energy, or, in other words, dnergy is given off when the surface is formed. 
This is just the opposite of what has been found before: for all surfaces 
previously known, with the exception of the case when crystalline liquids 
are undergoing transformation,—a somewhat extraordinary case, 
required the expenditure of energy for their formation. Second, 
surfaces cool off when they are expanded, these surfaces gies 
have been found in this investigation, rise in temperature 
when they are formed. ‘The liquids, at whose phase boundary with water 
a negative surface energy is exhibited, are: heptin (with a triple bond at 
the end of the chain), normal and secondary octyl alcohol, and hept- 
aldehyde. All of the above liquids and a higher paraffin have a negative © 
latent heat of the phase boundary, which indicates that the interface 
rises in temperature when it is expanded. The addition of one oxygen 
atom to the 26 other atoms present in octane to give octyl alcohol’ in- 
creases the tensile energy by only 2%, while it increases the adhesional 
energy by 65 %, and similar relations are found for the organic acids, 
aldehydes, and heptin. In contrast with this, it is found that the double 
bonds increase the tensile energy greatly, about 40 % in the change from 
hexane to benzene, while the adhesional energy towards water is increased 
by only about 3%. It is found, too, that the very symmetrical halogen 
derivatives, carbon tetrachloride and ethylene dibromide, which’ give 
specially high values for their own tensile energy, give specially low 
for their adhesional energy toward water. The tensile energy of ethylene 
dibromide, on account of its symmetry, is higher than that of ethylidene 
that the unsymmetrical molecules are orientated in the surface, and 
fore give very strong evidence in favour of the orientation 
When a bar of heptin (or of an organic acid, alcohol, aldehyde, | 
(largely electrical) and the resulting attraction is weakest, that is between 
the hydrocarbon:chains, and in order ‘that this may be the case the, hydro- 
carbon chains turn into the nascent surface in the process of its formation. 
In benzene. the symmetry of the molecules is so great that the break must 
occur between certain of the unsaturated groups, i., where the inter- 
molecular electromagnetic field, is high. The fact that the adhesional 
energy of octane is so greatly increased by the addition of one oxygen 
atom to form octyl alcohol, indicates by similar reasoning that the oxygen 
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energy toward water is < electromagneti¢ fields 
in the molecule, while the shay ie te rmined by the weakest 
fields, Whe The solubilitiés of 
\heptylic acid; heptin, and heptaldehyde have been determined, and are 
found to be nearly the samé} whichindicates that the length of the hydro- 
carbon chain is of more importance in determining the solubility than the 
nature of the active group at the end of the molecule, provided that the 
activity. of the latter is not too widely varied.» For the first time the sur- 
face energy relations of a paraffin with a triple bond at the end of the mole- 
cule have been worked out... The triple bond is found to, increase the 
adhesional work from about 42 to 67, and the total adhesional energy 
from 105 to 147, the lower values given being those of the corresponding 
saturated ‘compounds. The introduction of one oxygen atom increases 
the adhesional work to 90:and the energy to./164. This indicates that the 
triple bond has: a: greater relative effect onthe adhesional energy than on 
the adhesional: work at 20°, as compared with an hydroxyl oxygen atom. 
The relations worked out in this paper should be of fundamental impor- 
tance in connection with the study of lubrication, flotation, and all other 
adhesional phenomena. Similar data for theiadbesional relations between 


ee, Oxidation and Luminescence of Phosphorus. ‘I, H.B. Weiser 
and A. Garrison. (J. Phys. Chem. 25. pp. 61-81, Jan., 1921.)—The 
chon experiments show that, when the va yepens only of phosphorus 
brought into contact with oxygen, the oxidation proceeds at a velocity 
proportional to the concentrations of the reacting substances, It is 
usually assumed that the concentration of phosphorus vapour is constant 
in contact with solid phosphorus and hence that the velocity of oxidation 
Proportional to the concentration of the oxygen, but this is not the 
case at temperatures below 25° or for partial pressures of oxygen exceed- 
ing a certain value—the boundary pressure—owing to the formation 
of a film of oxide on the surface of the phosphorus, The formation of 
such film depends on, the velocity with which the oxygen is supplied, 
on its rate of diffusion, and on the rate at which the phosphorus evaporates 
and its vapour diffuses. The boundary pressure represents the partial 
pressure of oxygen above which a protecting film of oxide prevents the 
vaporisation and oxidation of phosphorus; it,is not constant since any 
factor which either diminishes the concentration or rate of diffusion of 
~ or increases the pressure or rate of diffusion of phosphorus vapour 
increase the boundary pressure, and vice versa. 
The intermittent luminescence observed by Centnerszwer in the narrow 
ical region between the so-called boundary ure and age pressure 
~ probably re-forma 
oxide film. 


pee Transition Temperatures. G. Bartlett and I, Langmuir. (Am. 
Chem. Soc.; J. 48. (pp. 84-91, Jan., 1921.)}—-Ammonium chloride, 
bromide, and iodide exhibit ‘polymorphism and have well-defined tran- 
sition temperatures. Application of X-ray crystal analysis by Hull’s 
method [Abs: '380 (1918)) shows that the high-temperature form of each 
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ordinary or low-temperature forms of the chloride and bromide show a 
centred cubic structure, each ion: being: surrounded by eight equidistant 
ions of the opposite polarity, arranged like the angles of a cube about its 
centre. These results furnish confirmatory evidence that the ammonium 
ion has symmetry, whilst the alkali metal and halogen ions 
are of cubic shape. Low temperatures, high presstites; am@ anions of 
low atomic volume cause the shape of the ammonium ion to be a factor 
of predominating importance in detersning the crystal structore, High 

tures, low pressures, and anions of large volume make the shape 
of the ammonium ion of relatively less importance, so that under these 
conditions ammonium salts tend to. 
ing potassium salts. 


The numerical data relating to the crystal structares of the ammonium 


NH,Cl. | 250| Simplecubic |. 4:620, 3-266. | 1-265... 42:3, 
Centred cubic 9988, 3-453. |, 2-548], 38-4 
NH,Br. Simple cubic. ;|. 4:88, 8:45. | 1/972 |..49-7> 
20); Simple cubic, || 8760. | 2-563 56-6. 


Stainless Steel. J. G. Monypenny. (Chem. News, 121. 
pp. 318-320, Dec. 31, 1920.)—Stainless steel contains 11-14% Cr, and 
generally hot more than 0-45% C. The little Ni often present is no 
advantage and may cause trouble in heat treatment. With 12 bom 
the eutectoid point occurs at 0:3 % C and ‘it is ‘only this amount 
‘bon which goes into solution at the Acl point 800—-830°. Thé'¥emainder 
dissolves progressively over a tange of 200 deg. 'C: The Siilphide present 
in Cr’ steels is decomposed to only’# ‘small extent’in acids and appears 
to be in solid solution, On slow cooling the Avi ‘point about’ 750° C., 
‘but the steel possesses marked air-hardening properties, giving a a Brinell 
‘number of 500 when freely’ Cooled ‘from’ 900°C. As «result the stool 
‘must, after rolling, be slowly cooled in the range 800—-600° C. to 
hardening and cracking. High-carbon stainless steel cooled from 
temperatures is austenitic and soft, but is unmachinable. The 

steels, ¢.g., straw at 300° C. and light blue at 600°C. S 
Sol tay Gh ae resistance to corrosion in the hardened condition which 
is not diminished by tempering up to 500°C, 
dition ‘it is only Slowly attacked. H,SO, and HICI attack the steel 
This steel does not scale to any extent when heated ‘to 800-850°C. 
most suitable for engineering purposes when oil- or ait-hardened from 
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‘The material is suitable for'aeroplane' valves, since addition, it 
retains ito strength well at high temperatures, le 
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$166. Métallographic Examination of Glossy Elettrobytic’ Copper. 
G. Grube and V. Reuss. (Zeits. Elektrothem. 27. pp. 45452, and 
54, Jan. 1, 1921.)—The “ Glanzkupfer” of the authors is the glossy 
deposit obtained when gelatin (0-6 gm. per litre) is added ‘to anes 
sulphate bath. Taking sections at right angles to the surface 
deposit and etching these with nitric acid for photomicrography, they 
found the metal arranged in alternate layers of copper and gelatin; in 
polishing the sections parallel to the surface the gelatin is removed and 
overlooked. The deposition, it is concluded, takes place in two stages: | 
in the first an elastic film yee disperse system copper-gelatin is deposited ; 
during the second the deposit separates into layers of crystallising 
copper and gelatin. e kathode potential gives a curvé showing peaks 
at intervals of ‘a few minutes, marking the fixation of the gelatinous 
r filnt ‘which is’ pressed against the kathode by electro-dsmosis. 
The ‘second: paper refers to the somewhat similar studies'of Sieverts and 
Wippelmann {see Abs: 497 (1916)] of which the authors: had not ‘Deen 
aware; Grube does not accept their explanation. H. B. 


1167. Dilatation of Fe-Ni and Fe-Ni-Cr Alloys. P. Chevenard. 
(Comptes Rendus, 172... 594-596, Mareh 7, 1921.)—-The dilatation 
curve of any ferromagnetic substance i is made up of two parts correspond- 
ing to the dilatation of the higher and lower allotropes, If the dilatation 
curve of the high-temperature, allotrope be extrapolated to low tem- 
peratures, a difference curve between this and that of the lower tempera- 
ture allotrope can be plotted. The value of this curve at absolute zero 
(obtained by extrapolation) is plotted against composition for pure Fe-Ni 
alloys, and for similar alloys containing 5%, 10%, and 15 % of Cr, All 
‘such curves, show a sharp cusp at a temperature corresponding, to: the 
composition of the compound FegNi, though with the addition of Cr 

cusp, becomes less and less pronounced. The curve for, the 


~ 


“1168. Aciion’ of Carbon ‘Monoxide, on. Thon Oxides. .G. 
Chaudron. (Comptes us, 172. pp. 152-155, Jan. 17, 1921 Doe 
The author places a weig ‘mass of ferric oxide in a tube, heated in an 
electric furnace, admits known volumes of CO, and determines the gases 
when equilibrium is, obtained in successive experiments. Below 580° 
‘there is only, the reaction Feg0, +, 4CO == 4CO, + 3Fe; above 580° 
reduced. by two reactions : + CO <> 3FeO + COs, and 
An. equilibrium. diagram, percentage of COs 
plotted as ordinate against temperature, is given; on this diagram the 


V. 
at lower temperatures) is also marked. There is further the reaction | 
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4FeOQ + That. this reaction: takes «place was shown by 

fusing. a bar of steel in the oxy-hydrogen flame,jand heating the FeO 

formed for 7.days,in a sealed tube. to 500°;, the mass then contained 

4169. ‘Effect of Depth of Copper-plating P. 
Zimmerli, AAm. Soe. Mech. Eng., J. 42. pp. 565-666 and 602, Oct., 
1920,)—A. mild steel was copper-plated:in a bath of: 20. gm. each of the 
following per litre: NagSO¢, NagCO 10HgO, 
and, KCN with ia current density of 0-003 amp.jem.2 at 20°C. .It was 
then carburised. at 1700° F. for periods up to, 12 ‘hours. It was found 

1170. Crystal. Grewth..and ‘Metals:: A. 
Carpenter and [Miss] C. F. Elam. (Inst. of Metals, J, 24. pp. 83-131 ; 
Disc., 132-154, 1920, Engineering, 110. pp. 385-389, Sept. 17; 424-426, 
Sept..24, and pp. 486-490, Oct, 8, 1920.—Abstract.)}—Gives details ofa 
large amount of experimental work carried.out on the structural changes 
which occur during the softening of worked metals. The two aspects 
of the changes here dealt with, which occur as a result of annealing worked 


with certain other crystals; during which process the latter increase in 
size by the addition of re-oriented material at the same time as the former 
decrease in size by the same amount. By “ recrystallisation is meant 
the re-orientation of a crystal or group of crystals. The new arrange- 
‘ment starts from new centres and is quite independent of the old system 
of orientation and always gives a refined structure. Changes in crystal 
size May result on heating a metal after it has been plastically deformed, 
on heating or cooling a metal through a phase change, or on’ heating 
metals which haye.been electrically deposited. The paper deals only 
with the effect of heating plastically-deformed metals and for the experi- 
mental work, samples of Al and. of an alloy of tin and antimony containing 
1-5 % of Sb were employed: The alloy was used in the form of a:casting. 
In this condition it is complex in structure and very much cored, but on 
prolonged annealing, the Sb passes into solution and a single-phase alloy 
results. Ifa piece of this alloy be polished, etched, and heated to, 150-_. 
200° and growth of any of the crystals takes place, the po. itiomy 
‘new boundary is marked by a new line. The alloy, after etching ‘ 
ammonium sulphide, tarnishes on heating; there is always 
contrast between adjacent crystals and the colour fixes thésgygimal 
boundaries. If new boundaries appear inside this colour-boundaty, at 
shows that the adjacent, crystal is growing, into it ;,\if ontside, [then it 
follows that the crystal is growing into its neighbour.|) The boundary 
‘markings are. only formed when the specimen is cooled, and a number 
of such lines may be obtained by repeatedly heating and cooling the 
‘specimen, The results of the observations.made shew that not only ~ 
do large .crystals invade small ones, but the, reverse often -takes place, 
especially in the early stages of growth following recrystallisation, and 

_@ crystal may grow and be invaded at the same time: _ The conclusions 

arrived at are that. growth does not depend upon the welative'size of the 
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metals are crystal growth and recrystallisation. By “crystal growth” 
is meant the rearrangement of certain crystals in an aggregate to conform ; 


ctystals; the relative orientation of the crystals does not appear to affect 
‘growth; a crystal which is being invaded by one crystal, may grow at 
the same time, at. the expense of another crystal; the rate of growth 
is not constant for'any given time at any particular temperature ; the 
change of orientation is accompanied by a difference of level of ‘the 
surface, which is the boundary marking observed. The difficulties of 
determining whether 'the crystals of castings grow as a result of 

are pointed out and the results of experiments are given which corifirm 
previous observations that no growth takes place on annealing, without 
previous deformation. The results of experiments described, show that 
the effects of work followed by annealing can be divided into three cate- 


of the deformation is only permanent in so far as the metal has undergone 
@ slight change in shape; (2) growth of some of the existing crystals 
may take place, For this a further amount of “deformation than’ for 
(1) is required’;; (3) recrystallisation may occur. This-is always followed 
by crystal growth if sufficient time be given. All deformation beyond 
a@ certain fixed amount gives this result. The amount of deformation 
temperature. 


it is pointed but! that the-only theory of recrystallication previously 
put forward is that enunciated by Mathewson and Phillips and supported 
by Howe and Jeffries. ‘This theory assumes that inner surfaces are formed 
in the crystal in the process of slip due to work and that work destroys 
the uniformity of orientation of a crystal. In connection with this theory 
it is necessary to take into consideration the fact that there is no evidence 
that recrystallisation takes place by a process of disintegration of the 
crystal, but rather that recrystallisation begins from a few centres on 
the old crystal boundaries. There is also no evidence in support of the 
assumption that the orientation of a crystal is altered by work, and lastly 
‘Matthewson and Phillips themselves admit that recrystallisation is fre- 
quently brought about on annealing, although no inner surfaces, #.¢., 
“* etch-bands,” had been visible beforehand. The: results of experiments 
on the annealing of cold-worked Al show that large crystals are not formed 
rapidly, but only after annealing for three days at @ high temperature 
065" as at 550° with samples 
inar b commercial Al: frequently gave none. The limit of growth was 
©. “feathedsin a fixed time beyond which no further change could be detected, 
large crystals formed ‘appeared'to bein equilibrium with the 


19: 


gories, according to the degree of deformation: (1) Slip bands or twins 
or both may be produced, giving a certain permanent deformation, but 
Although no theory is put forward to explain all the phenomena 
observed, the theories of crystal growth which have already been put 
forward are referred to, namely: (1) The theory of Ewing and Rosenhain 
which depends on the assumption that there is always sufficient impurity 
present to form an intercrystalline eutectic ; (2) the theory of Rosenhain 
and Jeffries based on the ‘‘ amorphous cement” theory; both these 
theories are shown to fail to account for the observations made unless 
it can be:shown that the’ crystals of castings will grow or that there is ony 
some fundamental difference between the boundaries of castings and 
VOL, XXIV.—AaA.—1921. 
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those of workedand annealed metals. “The authors’¢onsider, however, 
that energy is imparted to the metal during deformation, but this energy 
cannot’ be stored in amorphous vitreous films which, according to Beilby, 
are the cause of work-hardening in metals, because the growth of crystals 
in worked metal proceeds afterall mechanical hardening has been femoved. 
Neither can the energy be'stored in the amorphous ‘céiieéht Tourid the 
crystals, a8 conceived by Rosenliain, because all’ the available evidence 
is against the view that the crystals of castings grow and because the 


greater the surface area of a crystal; the more y it should possess, 
and on this view'a large crystal should absorb @ sn , whereas it has 


Rolfe. (Inst. of Metals, J:°24. pp: 283-264; Disc.; 265-288, 1920: “Engi- 
neering, 110. pp. 689-691; Nov. 19, and pp.’ 152764, Dec: 1920.— 
Abstract.)—Gives the results of work carried out in’ Grder to establish the 
exact effect of the different impurities found’ in ¢ommercial gun-metal. 
Effect of Antimony.—In sand-cast’gun-metal, the effect of'a progressive 
increase in the proportion of Sb is' in the direction of hardening and 
embrittling it, accompanied by a loss in ‘strength and ductility.” With 
1% Sb the ultimate stress figure approximates to, whilst ‘the’ elongation 
figure falls just below, the minimum laid down by the Admiralty speci- 
fication. Therefore, the max. permissible amount of this impurity appears 
to be about 0-75 %.) There is no apparent effect on the soundness of 
sand-cast gun-metal containing up to 1/5% Sb, and no differences in 
are observable. In chill-cast gun-metal, melted orice, the 

same effects as regards ultimate strength are seen, but modified by the 
chilling. In metal which has been melted twice; chill castings containing 
increasing proportions of Sb are increasingly unsound, first showing this 
tendency to an abnormal degree with the alloy containing 1% Sb. Effect 
of Arsenic.—In sand-cast gun-metal, melted once, the effect of a progres- 
sive increase is to cause a progressive falling’ off in the strefigth and 
ductility. For the maintenance of a safe margin over the specification 
minimum figures, a maximum of 0-3 % should not be exceeded. * There 
is no apparent effect on the soundness of proportions of As up tol %. 
In metal which has been melted twice, however, ‘As appears to ‘cause 
unsoundness in chill castings, and although metal with 0-4 Y% gives sound 


(Inst. of Metals, J..24. pp. 301-311, 1920.- ‘Engineering; 

Dec.’ 31, 1920.)—Gives detailed results of the examination 
of cold-rolled beta brass, made from electrolytic ‘copper sine 
containing 65-6 Ou. After annealing the cast’ ingot one 

at 650° C., it was cold rolled by’a number of passes ‘to a 50% reduction. 
‘This resulted in a marked increase in tenacity and hardness and a decrease 
in elongation. . There was no alpha phase present; and it!was remarkable 
that a beta brass was amenable to such severe deformation. On care- 
fully polishing and etching specimens, a confused» maze of straight dark 
lines was revealed. ‘These lines were found in series, in each of which 
they were parallel to one another, the series crossizig each other at various 
‘angles. After re-polishing and again etching, the lines reappeared.» As 
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formation bands belong to the same. category as the Neumann lamellz 
C0. B. 

1173. Influence of Gases on Ge Bamford 
and W, E. Ballard. (Inst, of Metals, J. 24. pp. 155-186; Disc., 187- 
200, 1920. Engineering, 110. pp. 390-304, Sept. 17, 1920.—Abstract.)— 
Describes experimental work carried out with a view of ascertaining the 
influence of gases on high-grade brass and shows that CO, behaves almost 
as a neutral gas; that a small regular absorption takes place in the case of 
carbon monoxide, and a fairly large regular. absorption in the case of hydro- 
gen; and that with SOg, rapid absorption commences at 300° and con- 
tinues up to 1020°, at. which temperature absorption ceases and! an evo- 
lution of gas commences which becomes more rapid ‘up to 1100°.»! The 
and oxides of the metals. 
| A large amount of work was done on the influence of hydrogen and 
the following conclusions were arrived at :-— 

(1) Hydrogen dissolves in 70: $6 hanes innwery 
500° and 900°, (2) The quantity absorbed is not a mere function of 


quality of brass castings indicates that in ordinary foundry 

using a coke-fired natural draught wind furnace, it is impossible to impair 
seriously the mechanical properties of the casting by overheating. Cooling 
the metal to within 40 deg: of the liquidus, will, however, ruin the pro- 
perties and probably render the castings porous. In the casting of tubes 
a higher temperature is required than is the case with solid ingots and 
should not be ‘below 1150°. Exceptionally prolonged heating of the 
metal results in the loss of zinc but does not impair the properties of the 
castings. The furnace treatment is not a deciding factor in influencing 
the, quality of the casting, but the pouring temperature is the important 
Sned, to the appar ‘portions. ni 


Constitution of the Nichel-Ivon Altys. D. Hanson and 


about 0-05 % C, @-1 % S, and 0-08 % P consist of a eutectoid 
series... The limits of ‘the eutectoid horizontalare at 9 and 33 % Ni; the 
eutectoid: corresponds to about 25% Ni and occurs about 350°C. A 
maximum occurs around 70 % Ni, dropping to 370°C. for pure Ni and 


“4175. Manufacture of CunAs Alley with 8 % Copper. J. Anderson. 
echnecedent Met. Eng. 23. pp. 883-887, Nov. 3, :1920.)—-This. material, 
known as “No. 12, Alloy,” is best made. by. charging. ‘together. ingots 
of aluminium, of scrap and.a copper-rich alloy 50 Cu; 50 Al 
in the required proportions. In small melts (25 lbs.) light copper sheet 


of the surface. (3)!The major portion of the hydrogen absorbed is usually 
retained on cooling. (4) Large quantities of the hydrogen retained may 
be removed by treatment with a neutral gas at 600° or above. An in- 
Re, hs 920—When obtained by prolonged soaking in equilibrium, these alloys 


or punchings be stibstituted for the 50: 50 alloy, ‘which added 
to the molten Al. 


1176. New Deoxidisers for Steel. J.R.Cain. - (Chem. and Met. Eng. 
23. pp. 879-882, Nov. 3, }—An account of work done on the rn 
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be 179. of ‘the Non-metallic 
taesuatons in Iron and Steel. M. Matwieff. (Rev. de Mét. 17. pp. 736-— 
752, Nov., 1920.)—FeO, unlike Mn30,, is reduced, by hydrogen at a 
heat, A0-2 % aqueous solution of oxalic acid attacks sulphur idttentons 
in 20-80 secs. The microstructures of a series of melts of oxides, sul- 
phides, and silicates are considered, T. 
1178; Influence of Iron on the of Ci Cast Aluminium. 
L. Guillet and A. Portevin. (Rev: de Mét. 17. pp. 753-756, Nov., 
1920.)—The presence of iron in chill-cast Al increases the hardness and 
shear strength and reduces the ductility, With 4% Fe the alloyis very 
the cast state. 


7a 


and of guns, ete. 
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Mn : Si: Al, Mn : Si: Ti, and Mn: Al: Ti. Of these the next fusible, : 
0-7 22 9-5 (unbroken) 135°" 
3-9 37 3 30 50" — ae 
1179. Notes om the Effect of Nitrogen in. Steel. .O. A, Knight,and 
H. B, Northrup., (Chem. and Met. Eng. 23. pp. 1107-111}, Dec. 8,.1920.) 
| 


r 


Si, 0:56. %,Mn and S and P each less; than 0-04 %, is indicated in the 


Heated in NHs for 8 hrs. at 650° C....... 79,500 2-0 0- 

Do. and then in H for 8 hrs. at 650° C. n+}, 89,000 4-5 6- 


0 

6 

duced by the ammonia. Pure tungsten is, unlike all other pure metals, 
not effected micrographically by the ammonia treatment. High-carbon 
steel is much more resistant than low-carbon steel. White cast-iron and 
monel metal are but slightly attacked, “ Stellite’’ and “‘ Nichrome ”’ 
still less, while Cr-V steel,is the best resister of all. The effect of the 
carbon content. of steel was investigated on a case-hardened bar. In 
the high-carbon region there was a very hard and brittle case which 
etches dark on its outer 4 with 4% HNQOg, in alcohol (and also with 
Stead’s reagent) and light on its inner 3. In this latter area a columnar 
structure perpendicular to the surface was. developed with deep etching. 
Below this case no change of structure was observed. In the low-carbon 
regions the case was as before; beneath it was a thin layer of pearlite, 
then one of unchanged ferrite, after which was a thick zone of ferrite 
containing the “ nitrogen neediles.”’ These latter are not darkened. by 
Stead’s reagent. The case, so long as,it is unbroken, is very resistant to 
accelerated corrosion tests; if broken, however, corrosion is rapid. It 


4180. The Lewis Theory’ of Velocity of A, 
Lindeniiiand.” (Phil. Mag. 40. pp. 671-673, Nov., 1920.)—The aythor 
briefly récapitulates the argument by which W. C. McC. Lewis su 
the theory he put forward about a year ago [Abs. 456 (1920)] that the 
velocity of a chemical reaction is determined by the energy density of 
radiation of a certain frequency. Bog 
be proportional to the radiation density u, = Sihvje&(e/*T-1), which 


may be expressed inthe form U, = Bare” A and B being constants, so 
a ot a. would lead to Arrhenius’ well-known empirical relation 

ple te perature. For if v be the reaction velocity, then 

or dlogv = that Be~A/T. the 
4 theory. were yes the v should undergo great variation by expogure to 
an external source of radiation, and no such phenomenon has been 

observed. The author illustrates this by calculating the variation which 

should, ‘according to the theory, 


Taking the sun’s effective temperature as 6000°, and aad a 
diameter 4¢ the radiation dénsity in 

by ‘the-“exposuré in the’ ratio 6f 6:8 » thad 
of wavelength’ 1+046 , which, ac to Lewis’s theory, 

the’ réaetion’ velocity, ‘should be incr some 10'* times 
theré io Observable variation’ © 
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Cell, 
Gy. Murdock. (Phys. Rev. pp. 626-647; May, 1921.)— 
‘and Thompson 


of the growth or decay, to use different parameters from. 


developed, 

a small p.d. on the cell and observing ‘the instantaneous. 
deflections; (‘The capacity as computed front thertime constant of ithe 
corrected current—time curves gives 26 microfarads of each 
electrode; This is in good agreement with the résults obtained (by other 
substances. 


alike. . This current. tends to flow (a) from the denser tothe less dense 
electrode, (b) from the warmer to the cooler electrode ; its value is inde- 


cell to exposures of 10 minutes or more»(a) cannot be repeated, (6)! are 
not when corrected in agreement with either of the above types of equation. 
Data: taken by exposures of 1 minute (a) may be repeated very exactly, 
(>) are not, when corrected, in agreement with either, type of equation 
unless the parameters, are allowed to change and then only in the case 
of Goldmann’s equation for the growth and Thompson’s equation for the 

an equilateral hyperbola. . 

16; ,30,.and 60, seconds: making use of this equation: It is 

that the initial rate of decay is independent of the length of exposure. 

1983. Zine Electrode. Ww. C. Moore. J. 

pp. 81-84, Jan., 1921.)—Confirmation is obtained of the observation 

that oxygen must be excluded as completely as possible in setting up 
VOL, XxXIV.—A.—1921. 


—Curves are given showing the specific resistance ‘of solutions of copper q 
sulphate containing various proportions: of glycerine; ‘such «solutions 
being suitable for fixed and variable high resistances. | ‘LBW, | 

: have each suggested equations to represent both the growth and the decay 
of the current given by a photo-active electrolytic cell: having electrodes : 
A method for correcting the galuanometer deflections for these efiects is 
pendent of the external resistance of the circuit within the range 0 to, 1 
megohm and decreases slowly as fatigue effects the photoelectric sensitive- . 
3 
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‘For concentrations varying from 0-5 .N to @-00 N,!the 
method ‘of coating the metaliwith paraffin ‘wax, covering the electrolyte 
with pataffin oil and placing scrap zinc in the electrode cells, as advocated 
Kistiakowsky; is imsufficient. Electrodes reproducible: to ‘within 
+/04001' volt may be obtained by preparing the dilute ‘solutions with 
water recently boiled and cooled in hydrogen, carrying out the dilution 
in\ am atmosphere of hydrogen, and making the measurements® while 
hydrogen. is bubbled through: the electrode vessel. "Ini ‘thig way the elec- 
trode potentials of zinc in 0-01, and 0002 zinc sulphate’ solu- 
tions at room temperature are found'to be —'0+784, — 0-800, —0-824; 
and — 0-840 volt respectively, these values’ being in good agreement 
with those calculated ‘on the basis of the electrolytic dissociation of the 
zine salt; the: Nernst electromotive formula is applicable within ‘the 
range of concentration mentioned. Even with the precautions described, 
the zinc electrode cannot be applied satisfactorily to the measurement 
of very small changes in zinc-ion concentration ; possibly dilute zinc 
amalgam electrodes, with extreme precautions for the exclusion of oxy- 
AS 
1184. Thermal and: Electrolytic: Production Perchlovate: 
Blau and R. Weingand: (Zeits. Elektrochem. 27. pp. 1-10, Jan. 1, 
1921.)++That the chlorate KClO,'will on heating yield KOIOy and KCl, 
©» being liberated; has been known since) 1831. The authors find that 
one hour’s heating of chemically-pure chlorate at 510° im a: Jena-glass 
flask gives a satisfactory yield. In the presence of small quantities of 
KOH, Ca, Ni, Fe (slightly oxidised); boric acid; the KCIO, formed is decom- 
posed again at an early stage ; some of these bodies are common impurities 
of the technical chlorate. Iron’ vessels do not answer; quartz is best. 
The conversion into perchlorate cannot be completed, but the few remain- 
ing per cent. of chlorate can be removed by recrystallisation. Indepen- 
; dently of the authors F. Meyer has patented the thermal decomposi | 
300,713). ‘aw | 
the: Pt anode and the: nickel ‘kathode) at 27° is recommended. 
NaClO, and to decompose the 
sodium perchlorate with KCl; the addition of sodium bicarbonate, whi 
um ‘perchlorate does not encrust electrodes as does. 
anodes of very thin the following arrange | 
5 ment, due to Heraeus, was adopted on the advice of P. | 
the laboratory research was carried out. ot 
soldered to opposite sides of the foil and into a/ U-tube of 
thus supports the foil between ‘its limbs; #ach ‘free end of 
a pin has previously been soldered to a connecting wire of copper; and 
these wires are carried up inside the glass tube’ and cemented in with 
wax. Barium perchlorate can be obtained by the electrolysis of 
at 60° with Pt anodes and Ni kathodes also at a current density of '0+16 
amp.jem.2. Additions of acetic acid, hydrochloric acid, of calcium chloride; 
as well as introduction of CO ,, are advan ng es pera 
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